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No. 6503. I 

Standard Oil Development Company, Appellant, 

vs. | 

| 

Conway P. Coe, Commissioner of Patent^. 


a Supreme Court of the District of Columbia. 

In Equity. 

No. 54821. 

i 

Standard Oil Development Company, a Corporation, Or¬ 
ganized under the Laws of the State of Delaware, 
Plaintiff, 

vs. 

I 

Thomas E. Robertson, Commissioner of Patents 1 ,, and/or 
his Successors in Office, Defendant. 

i 

I 

United States of America, 

District of Columbia , ss: 

Be it remembered, That in the Supreme Court of the 
District of Columbia, at the City of Washingtonj in said 
District, at the times hereinafter mentioned, the following 
papers were filed and proceedings had, in the ajoove-en- 
titled cause, to-wit: 


1—6503a 
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1 Bill to Enforce Issuance of Letters Patent. 

Filed September 15, 1932. 

In the Supreme Court of the District of Columbia. 

In Equity. 

No. 54821. 

Standard Oil Development Company, a Corporation, Or¬ 
ganized under the Laws of the State of Delaware, 
Plaintiff, 

vs. 

Thomas E. Robertson, Commissioner of Patents, and/or 
his Successors in Office, Defendant. 

To the honorable, the Judges of the Supreme Court of the 
District of Columbia, in chancery sitting: 


The Standard Oil Development Company, a Corporation 
organized under the laws of the State of Delaware, and 
having offices at 26 Broadway, in the City of New York, 
Countv of New York, and State of New York, brings this 
bill against Thomas E. Robinson , Commissioner of Patents 
and or his successors in office, said Commissioner of Pat¬ 
ents being as such an inhabitant of the District of Columbia, 
jurisdiction depending upon a right to relief by suit in 
equity under Section 4915 of the Revised Statutes (Sec. 63 
of Title 35 of the Code of Laws of the United States of 
America) as amended, and avers: 

1. That the Standard Oil Development Company, is a 
Corporation organized under the laws of the State of Dela¬ 
ware and has offices in the Citv of New York, in the Countv 
of New York, and State of New York, and that the said 
Commissioner of Patents is, as such, an inhabitant of the 
District of Columbia. 

2. That Frank A. Howard, then a resident of Elizabeth, 
in the County of Union, and State of New Jersey, Warren 
I\. Lewis, then a resident of Newton, County of Middlesex, 
and State of, Massachusetts, and Henry M. Noel, then a 

resident of Elizabeth, in the County of Union, and 
2 State of New Jersey, before the 10th day of April, 
1922, were the first, joint and original inventors of 
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an improvement in the Art of Distillation, andl on April 
10, 1922, they applied to the Commissioner of fjatents, in 
due form of law, for a United States patent therjeon. The 
invention of Frank A. Howard, Warren K. ijewis and 
Henry M. Xoel aforesaid was new, useful, not known or 
used bv others in this Countrv before their invention there- 
of, not patented or described in any printed publication 
anywhere before their invention, or more than fwo years 
before their application aforesaid, not in public bse or on 
sale in this Countrv for more than two years before their 
application, not patented in any foreign country! by them 
or their legal representatives on an application filed more 
than one year before their said application in thiij country, 
and not abandoned. | 

3. That on April 10, 1922, Frank A. Howard, \\jarren K. 
Lewis and Henry M. Xoel, being the inventors as Aforesaid, 
made application to the Commissioner of Patents! for Let¬ 
ters Patent of the United States for their said invention, in 
due form of law, and therein did particularly point out and 
distinctly claim the art, method, and process constituting 
their invention or discovery, and that said application was 
given Serial Xo. 551,300 by the Commissioner of Patents. 

4. That said Frank A. Howard, Warren K. L<jnvis and 
Henry M. Xoel duly prosecuted their aforesaid application 
and claims before the said Commissioner of Patents, and in 
the course of such prosecution clearly defined, delimited 
and pointed out in the claims thereof their invention afore¬ 
said, as will more fully appear by a duly certified copy of 
said application and the proceedings thereon, readi’ here in 
Court to be produced and profert whereof is hereby made. 

5. That the claims of said application and each jof them 


were repeatedly and erroneously rejected ppon the 
3 proceedings thereon in the Patent Office and before 
the Examiner; that thereupon appeal was tpiken by 
said Frank A. Howard, Warren K. Lewis and Hbnry M. 
Xoel to the Board of Appeals; and the said Boardj having 
heard the same, on the 19th day of March, 1932, erroneously 
affirmed the decision of the Examiner rejecting the said 
claim, and that no appeal from said decision has be^n taken 
to the Court of Customs and Patent Appeals, all o|f which 
will more fully appear by a duly certified copy of 1[he said 
application and of the proceedings thereon in the] Patent 
Office of the United States, ready here in Court to tie intro¬ 
duced and profert whereof is hereby made. 
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b. The said:application of Frank A. Howard, Warren K. 
Lewis and Henrv M. Xoel was assigned bv a written assign- 
ment to your Orator, who now owns it and all right and title 
under it. Said assignment has been recorded in the United 
States Patent Office. 

7. That the Commissioner of Patents has refused and 
still refuses to grant Letters Patent upon the aforesaid ap¬ 
plication of Frank A. Howard, Warren K. Lewis and Henry 
M. Xoel for the invention embraced in the rejected claims 
thereof; that plaintiff is lawfully entitled thereto; and that 
plaintiff is the sole owner of all the right, title and interest 
in and to the said invention and in and under the said ap¬ 
plication and any patent issued thereon. 

Wherefore plaintiff brings this bill under and in ac¬ 
cordance with the provisions of the statute in such case 
made and provided, and respectfully prays your Honors: 


(1) To adjudge and decree that plaintiff, the Standard 
Oil Development Company, is entitled, according to law to 
receive Letters Patent of the United States for the afore¬ 
said invention of Frank A. Howard, Warren K. Lewis and 
Henry M. Xoel, as specified and particularly pointed out 
and distinctly claimed in their application herein- 
4 before referred to; 

(2) That the Commissioner of Patents be directed 
and authorized to issue such patent; 

(3) For such other and further relief as equity may re¬ 
quire and as your Honors deem proper; and 

(4) That a subpoena ad respondendum, directed to the 
Honorable Thomas E. Robertson, Commissioner of Pat¬ 
ents of the United States, be issued out of and under the 
seal of this Honorable Court, requiring him to appear and 
answer under this bill of complaint and abide the further 
order of this Court. 

! STAXDARD OIL DEVELOPMENT 
COMPAXY, 

Bv BEX J A MIX B. SCHNEIDER, 
XELSOX J. JEWETT, 

Its Solicitors. 


W. E. CURRIE, 

W. F. WEIGESTER, 
Of Counsel. 
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State of Xew York, 

County of New York, ss: 

Robert T. Haslam being duly sworn, deposes| and says 
that, he is Vice-President of the Standard Oil Development 
Company, the above-named plaintiff; that he hai read the 
foregoing bill of complaint and knows the contents there¬ 
of; that the same is true of his own knowledge and belief 
except as to matters therein stated to be alleged on infor¬ 
mation and belief, and as to those matters he believes it to 

J 

be true; that plaintiff is a Corporation, and affiant makes 
this affidavit and verification for it on its behalf aid is dulv 

I % 

authorized so to do. 

ROBERT T. HASLAM, 

Vice-President. 


5 Sworn to before me this 13th day of September, 

1932. 

[seat,] ALBERT ABRAHAM, Jr., 

Notary Public. 

Rich. Co. —. X. Y. Co. 111. Reg. Rich. Co. j —. Reg. 
X. Y. Co. 3A93. Expires 3-30-33. 

Petition to Amend Bill to Insert Copies of Claims 


Filed October 5, 1932. 


* 


I 

To the honorable the Judges of the Supreme Couft of the 
District of Columbia, in chancery sitting: | 

Standard Oil Development, complainant in tt|c above 
entitled cause, hereby pravs leave that it mav ailnend its 
bill by adding thereto a copy of the rejected claims of the 
application of Howard, Lewis and Xoel referred toj therein, 
no answer to said bill having been filed. 

BENJAMIN B. SCHNEIDER, 
XELSOX J. JEWETT, 

Solicitors for Plaintiff. 

I consent to the granting of the Petition. 

T. A. HOSTETLER, 
Solicitor for Defendant. 
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The petition is granted this 5th day of October, 1932. 
Let the amendment be entered. 

i 0. R. LUHRING, 

Justice. 


6 


Amendment to Bill. 

• • • • « 


Filed October 5, 1932. 


To the honorable, the Judges of the Supreme Court of the 

District of Columbia, in chancery sitting: 

Standard Oil Development Company, complainant in the 
above entitled cause, hereby amends its bill of complaint 
therein as follows, leave of Court having been obtained 
the 5th day of October, 1932. 

1. On page 4 of the bill, after the paragraph designated 
number 7, insert the following: 

8. That the rejected claims aforesaid read as follows: 


“35. The process of distilling mineral oil which com¬ 
prises subjecting a body of liquid mercury to heat and 
driving off mercury vapor, flowing a stream of oil con¬ 
tinuously into and out of a confined space and distributing 
the oil therein over a large area, flowing into heat-exchange 
relation, but out of contact, with the oil in said space, 
mercury vapor in such volume, and at a pressure corre¬ 
sponding to a temperature of condensation so substan¬ 
tially above the temperature of the oil, as to effect, by heat 
exchange and condensation of mercury vapor, the vapori¬ 
zation of a predetermined fractional part of the oil, with¬ 
drawing and condensing the oil vapors, and returning the 
mercury condensate to the body of liquid mercury. 

“36. The process of distilling mineral oil which com¬ 
prises subjecting a body of liquid mercury to heat and 
driving off mercury vapor, flowing a stream of oil con¬ 
tinuously into and out of a confined space and distributing 
the oil therein over a large area and maintaining it under 
vacuum, flowing into heat-exchange relation, but out of 
contact, with the oil in said space, mercury vapor in such 
volume, and at a pressure corresponding to a temperature 
of condensation so substantially above the temperature 
of the oil, as to effect, by heat exchange and condensation 
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of mercury vapor, the vaporization of a predetermined 
fractional part of the oil, withdrawing and condensing the 
oil vapors, and returning the mercury condensate to the 
body of liquid mercury. 


‘‘.‘17. The process of distilling mineral oil wfhicli com¬ 
prises subjecting a body of liquid mercury toj heat and 
driving off mercury vapor, flowing a stream of oil con¬ 
tinuously into and out of a confined space and distributing 
the oil therein over a large area, flowing into heat-exchange 
relation, but out of contact, with the oil in said sjpace, mer¬ 
cury vapor in such volume, and at a pressure correspond¬ 
ing to a temperature of condensation so substantially 
above the temperature of the oil, as to effect, by heat ex¬ 
change and condensation of mercury vapor, the j vaporiza¬ 
tion of a predetermined fractional part of the j oil, regu¬ 
lating the rate of flow of the mercury vapor intd heat ex¬ 
change relation with the oil, withdrawing and condensing 
the oil vapors, and returning the mercury condensate to 
the body of liquid mercury. j 

7 “38. The process of distilling mineral [oil which 

comprises subjecting a body of liquid mjercurv to 
heat and driving off mercury vapor, flowing a Stream of 
oil continuously into and out of a confined spaccf and dis¬ 
tributing the oil therein over a large area, flowing into 
heat-exchange relation, but out of contact, with the oil in 
said space, mercury vapor in such volume, and at a pres¬ 
sure corresponding to a temperature of condensation so 
substantially above the temperature of the oil, jas to ef¬ 
fect, by heat exchange and condensation of merculrv vapor, 
the vaporization of a predetermined fractional part of the 
oil, the absolute pressure at which the mercury | vapor is 


condensed being substantially higher than the ! absolute 
pressure under which the oil is vaporized, withdrawing and 
condensing the oil vapors, and returning the mercury con¬ 
densate to the body of liquid mercury. 

“39. The process of distilling mineral oil wlJich com¬ 
prises subjecting a body of liquid mercury to peat and 
generating mercury vapor, continuously flowing pi stream 
of oil successively through a number of confined spaces and 
in each of said confined spaces distributing the oil therein 


over a large area, flowing mercury vapor so generated di¬ 
rectly and independently into heat exchange relation, but 


out of contact, with the oil in each of said 


spaee^, 


and in 
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such volume, and at a pressure corresponding to a tempera¬ 
ture of condensation so substantially above the tempera¬ 
ture of the oil, as to effect, by heat exchange and conden¬ 
sation of mercury vapor, the vaporization of a predeter¬ 
mined fraction of the oil in each of such spaces, withdraw¬ 
ing and condensing the oil vapors, and returning the mer¬ 
cury condensate to the body of liquid mercury. 

“40. The process of distilling mineral oil which com¬ 
prises subjecting a body of liquid mercury to heat and 
generating mercury vapor, continuously flowing a stream 
of oil successively through a number of confined spaces 
and in each of said confined spaces distributing the oil 
therein over a large area, flowing mercury vapor so gen¬ 
erated directly and independently into heat exchange rela¬ 
tion, but out of contract, with the oil in each of said spaces, 
and independently regulating the rate of flow of the mer¬ 
cury vapor into such heat exchange relation with the oil 
in each space, the mercury vapor being admitted into 
heat exchange relation with the oil in each space in such 
volume, and at a pressure corresponding to a temperature 
of condensation substantially above the temperature of 
the oil, as to effect, by heat exchange and condensation of 
mercury vapor, the vaporization of a predetermined frac¬ 
tion of the oil in each of said spaces, withdrawing and con¬ 
densing the oil vapors, and returning the mercury con¬ 
densate to the body of liquid mercury. 


“51. The’process of distilling mineral oil which com¬ 
prises heating a body of distilling medium having a tem¬ 
perature of condensation of from 500° to 1000° F. at a pres¬ 
sure not exceeding 200 pounds per scjuare inch and not 
substantially corrosive nor subject to objectionable de¬ 
composition at the operating temperature, driving off 
vapors therefrom, flowing a stream of oil into and out of 
a confined space and distributing the oil therein over a 
large area, flowing into heat-exchange relation, but out of 
contact, with the oil in said space, vapors of said distilling 
medium in such volume, and at a pressure corresponding 
to a temperature of condensation so substantially above 
the temperature of the oil, as to effect, by heat-exchange 
and condensation of distilling medium vapor, the vapori¬ 
zation of a predetermined fractional part of the oil, with¬ 
drawing and condensing the oil vapors, and returning the 
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distilling 
hg the oil 


i 

distilling medium vapor condensate to said bojdy of dis 
tilling medium. 

8 “52. The improvement in the art of| 

hydrocarbon oil, which comprises distilli 
by passing it in a narrow confined stream throiigh a zone 
containing vapors of a distilling medium having a tem¬ 
perature of condensation of from 500° to 1000° Fl at a pres¬ 
sure not exceeding 200 pounds per square inch aijd not sub¬ 
stantially corrosive nor subject to objectionable decom¬ 
position at the operating temperature, taking qff the oil 
distillate and condensing the same, withdrawing excess 
vapors of distilling medium, and any incondeijsible gas, 
from an upper part of said zone, subjecting sajid vapors 
and gases to cooling sufficient to condense the vapors, and 
then applying suction to remove said cooled guises from 
the svstem. 

“53. Method according to claim 52, in which the excess 
vapors and incondensible gases are passed to!an inter¬ 
mediate point of a condensing zone having sufficient cool¬ 
ing capacity to condense all said vapors before they reach 
the gas outlet of said zone, and applying sucticjn at said 
outlet. I 

“54. The improvement in the art of distilling hydro 
carbon oil, which comprises distilling the oil by passing 
it in a narrow confined stream through a zone containing 
vapors of a distilling medium having a tempe 
condensation of from 500° to 1000° F. at a pre 
exceeding 200 pounds per square inch and not 
tiallv corrosive nor subject to objectionable d< 
tion at the operating temperature, taking off thje oil dis¬ 
tillate and condensing the same, regulating the I pressure 
of distilling medium vapors in said zone by direct valve 
control of the outflow therefrom, conveying outflowing dis¬ 
tilling medium vapors together with any incondenjsible gas, 
from said zone through a cooled region in which substan¬ 
tially all said vapors are condensed and venting jnconden- 
sible gas from said cooled region. 

“55. The improvement in the art of distilling hydro¬ 
carbon oil, which comprises distilling the oil by passing 
it in a narrow confined stream through a zone containing 
vapors of a distilling medium having a temperature of 
condensation of from 500° to 1000° F. at a pressure not 
exceeding 200 pounds per square inch and not substantially 


rature of 
ssure not 
substan- 
^conmosi- 


10 


STANDARD OIL DEVELOPMENT COMPANY VS. 


corrosive nor: subject to objectionable decomposition at 
the operating temperature, taking off the oil distillate and 
condensing the same, regulating the pressure of distilling 
medium vapors in said zone by direct valve control of the 
outflow therefrom, conveying outflowing distilling medium 
vapors together with any incondensible gas, from said 
zone through a cooled region in which substantially all 
said vapors are condensed, venting incondensible gas from 
said cooled region, independently and automatically con¬ 
trolling the pressure on the supply of distilling medium 
vapors, and venting any vapors discharged from said sup¬ 
ply to control the pressure therein, through a cooled re¬ 
gion. 


“56. The process of distilling oil with high heat transfer 
rate while avoiding local overheating with resultant crack¬ 
ing and decomposition, which comprises generating mer¬ 
cury vapor at a predetermined pressure from a body of 
liquid mercury, flowing such vapor into heat exchange 
relation but out of contact with a body of oil, regulating the 
absolute pressure of the mercury vapor at the locus of heat 
exchange to effect its condensation, by such heat exchange, 
at a temperature sufficiently high to volatilize a prede¬ 
termined fraction of the oil and at a temperature so little 
above the boiling range of said fraction at the absolute 
pressure to which the oil is subjected as to prevent local 
overheating with resultant substantial cracking of the oil 
and oil vapors, and completing the distillation by continu¬ 
ously removing the oil vapors and condensing them. 
0 “57. The process of fractionally distilling oil with 

high heat transfer rate while avoiding local over¬ 
heating with resultant decomposition and cracking, which 
comprises generating mercury vapor from a body of liquid 
mercury at a predetermined pressure, flowing such vapor 
into heat exchange relation but out of contact with two 
ho ides of oil of which one is a residual oil from the other, 
independently regulating the absolute pressure of the mer¬ 
cury vapor at each locus of heat exchange to effect its con¬ 
densation, by such heat exchange, at different temperatures 
at the two loci and at a temperature, at each locus, suffi¬ 
ciently high to volatilize a predetermined fraction of the 
oil and at a temperature so little above the boiling range 
of said fraction at the absolute pressure to which the oil 
is subjected as to prevent local overheating with resultant 
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cracking of the oil and oil vapors, and completing the dis¬ 
tillation by continuously removing the oil vapory and con¬ 
densing them.” 

BENJAMIN B. SCHNEIDER, 
NELSON J. JEWETT, I 

Solicitors for Plaintiff. 


State of New York, 

County of New York, ss: j 

Benjamin B. Schneider, being duly sworn, deposes and 
says that he is solicitor for the Standard Oil Development 
Company, the above named plaintiff; that he ha^ read the 
foregoing amendment to the bill of complaint a|id knows 

the contents thereof; that the same is true of his own knowl- 

| 

edge and belief. 

BENJAMIN B. SCHNEIDER. 

Sworn to before me this 3rd dav of October, 19$2. 

[seal.] FRIEDA P. POLHEMlllS, 

Notary Public. 

Queens Co. No. 1437, Reg. No. 1241. Cert, filed in N. Y. 
Co. No. 118, Reg. No. 4 P 66. Commission expires March 
30, 1934. 


Service and receipt of a copy of the above amendment 
is herebv acknowledged, this 4th day of October, 1932. 

T. A. HOSTETLER, 
Solicitor for Defendant. 

10 Answer to Bill of Complaint. 


Filed October 5, 1932. j 

To the honorable the Judges of the Supreme Court of the 
District of Columbia: 

Thomas E. Robertson, Commissioner of Patents, defend¬ 
ant herein, in answer to the Bill of Complaint alleges on in¬ 
formation and belief as follows: 

He admits for the purpose of this suit the allegations of 
residence of the parties to this suit and the allegation of 
jurisdiction under Section 4915 R. S.; 35 U. S. C. A. 63. 

1. He admits for the purpose of this suit that t^ie plain¬ 
tiff has offices in the City of New York and that defendant, 
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as Commissioner of Patents, has an official residence in the 
District of Columbia, his legal residence being in the State 
of Maryland. 

2. lie admits that the parties, Howard, Lewis and Xoel, 
on the 10th day of April, 1922, applied for letters patent 
on an application in the Art of Distillation, but has no in¬ 
formation as to the allegation of invention and the non- 

V 

existence of .statutory bars mentioned in paragraph 2 ex¬ 
cept as informed by the Rill and by said application. 

3. lie admits that the said application filed April 10, 1922, 
was given Serial Xo. 551,300. 

4. He admits that the said application was duly prose¬ 
cuted before the tribunals of the Patent Office. 

5. lie admits that the claims of the said application were 
rejected by the examiner and by the Board of Appeals but 
denies that the said actions were erroneous. The claims are 
held to be unpatentable over the following prior patents: 

Everest, 68,426, Sept. 3, 1867, 

11 Grant et ah, 339,545, April 6, 1S86, 

Dean, 342,500, May 25, 1886, 

Suzuki, 894,407, July 28, 1908, 

Field, 1,619,660, March 1, 1927, 

Field, 1,619,663, March 1, 1927. 


Profert of copies of said patents is hereby made. Defend¬ 
ant further states that certain of said claims were held to be 
unpatentable in interference proceedings on motions to dis¬ 
solve, said interference proceedings being entitled “Inter¬ 
ference Xo. 57,672. Pew and Thomas v. Howard et al." and 
“Interference Xo. 57,673, Wait v. Pew and Thomas v. How¬ 
ard et al." Defendant admits that no appeal has been taken 
to the United States Court of Customs and Patent Appeals 
in said application. 

6. He admits the allegations of assignment. 


7. Defendant admits that he has refused and still refuses 
to grant letters patent to plaintiff for said claims, but de¬ 
nies that the plaintiff is lawfully entitled thereto. 

8. He admits that the claims recited in paragraph 8 of 
“Amendment to Bill" are copies of the claims in suit. De¬ 
fendant denies that the said claims are patentable to plain¬ 
tiff, as more fully appears from the statement of the ex¬ 
aminer and the decisions of the Board of Appeals, copies of 
which will be presented at the hearing. 
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Further answering defendant denies each and e|very alle¬ 
gation of the Bill of Complaint not herein specifically and 
sufficiently denied or admitted, and prays that plaintiff’s 
Bill of Complaint he dismissed. 

Wherefore defendant having fullv answered tlie Bill of 
Complaint denies that plaintiff is entitled to the [relief de¬ 
manded or any part thereof and prays that he be pence dis¬ 
missed with all costs of the proceedings against ^lie plain¬ 
tiff as provided in Section 4915 R. S. 

THOMAS E. ROBERTSON, 
Commissioner of Palents, 

Defendant . 

T. A. HOSTETLER, j 

Solicitor of the U. S . Patent Office, j 

Attorney for Defendant . | 

12 District of Columbia, j 

City of Washington, ss: 

I, Thomas E. Robertson, Commissioner of Patents, de¬ 
pose and sav that 1 have read the above answer bv me sub- 
scribed and know the contents thereof, and that flie state¬ 
ments of facts therein made as upon personal knowledge 
are true, and those made upon information and bejlief I be¬ 
lieve to be true. 


THOMAS E. ROBERTSO 




Commissioner of Patents. 


Subscribed and sworn to before me this 5th da 
tober, 1932. 

[seal.] ALBERT W. KAISEjR, 

Notary Public 


y of Oc- 


My commission expires April 6, 1933. 


D. C. 


Order Substituting Defendant. 

Filed October 2, 1933. j 

Upon consideration of the Motion filed by plaintiff herein, 
it is hereby Ordered this 2nd day of October, 1933, that 
the Honorable Conway P. Coe, Commissioner of Patents, 
be substituted as defendant for the Honorable Thomas E. 
Robertson, formerly Commissioner of Patents. 

F. D. LETT$, 

Justice. 
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Mem orandum Opinion. 

Filed February 18, 1935. 

The conclusions reached bv the tribunals of the Patent 
Office were correct in my opinion and the bill should be 
dismissed. 

BAILEY, J. 

13 Findings of Fact. 

Filed March 18, 1935. 

1. Plaintiff’s application discloses a process of distilling 
mineral oil in which mercury vapor in a circulating system 
is utilized as a heating medium for the pipes through which 
the oil to be heat treated is circulated. The apparatus dis¬ 
closes a battery of stills operatively connected for contin¬ 
uous distillation. 

2. Patent to Dean, Xo. 342,500, discloses a battery of stills 
for distilling hydrocarbons, which comprises a series of 
connected pipes through which the oil is circulated. The 
heating medium is steam and the distillation operation is 
continuous. 

3. The Field patents Xo. 1,019,660 and 1,619,663 disclose 
a method and Apparatus for heat treatment at high tempera¬ 
tures, adapted for operation on hydrocarbons. The high 
temperature is obtained by the use of mercury vapor as a 
heating medium. 

4. The patent to Everest, No. 68,426, of 1867, discloses 
an early form of oil still comprising a steam superheating 
furnace and a vacuum still for distilling petroleum. 

5. The patent of Maslin, No. 1,009,847, and the patent to 
Bayley, Xo. 44,153, disclose apparatus in which mercury 
vapor is utilized in circulating systems as a heating medium 
to obtain high temperatures. 


Conclusions of Law . 

1. The claims involved herein are unpatentable over the 
prior art adduced by defendant. 

2. The claiihs are unpatentable over the Dean patent in 
connection with the Field patents as the claims merely call 

for the substitution of the mercury vapor heating- 
14 medium of the Field patents for the steam heating- 
medium of Dean. The Field patent Xo. 1,619,663 is 
available as art against the Howard, Lewis and Xoel dis- 
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closure only in so far as it is identical in disclosure with 
the Field patent No. 1,619,660. j 

3. The mercury vapor heating disclosure of the Bay- 
ley and of the Maslin patents in cnculating svstejns would 
suggest similar mercury vapor heating systems! in other 
arts where high temperatures are desired. 

4. Plaintiff is not entitled to an allowance of tjie claims 
recited in the Bill of Complaint and the Bill of (jomplaint 
will be dismissed. 

JENNINGS BAILEY, 

Justice. 

Final Decree. 

Filed March 18, 1935. j 

l 

****** i* 

This cause having come on to be heard and having been 
tried in open court and argued by counsel for the respective 
parties upon the pleadings and proofs adduced iind sub¬ 
mitted to the Court, 

It is adjudged, ordered and decreed this 18tli| day of 
March, 1935, that the Bill of Complaint in this lease be, 
and the same hereby is dismissed with costs against the 
plaintiff. I 

JENNINGS BAILEV, 

»/ 'istice. 

Approved as to form: 

B. B. SCHNEIDER, 

Per N. J. J., 

NELSON J. JEWETT, I 

Attorneys for Plaintiff. j 

15 Note of Appeal. j 

Filed April 9, 1935. j 

******* 

Now comes Standard Oil Development Company, Plain¬ 
tiff in the above entitled cause, and notes its appeal to the 
Court of Appeals for the District of Columbia frrom the 
decree entered herein on March 18, 1935. j 

Dated: April 9, 1935. | 

NELSON J. JEWETT 

Solicitor for Plaintiff. 
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Order for Security for Costs. 


Plaintiff, Standard Oil Development Company, having 

noted an appeal in this cause, it is hereby ordered that bond 

for security for costs shall be filed in the sum of one hundred 
* 

dollars. 

Dated: April 9th, 1935. 

JENNINGS BAILEY, 

Justice. 


Citation. 


Issued April 10, 1935. 

#•••••* 


The President of the United States of America to Conway 
P. Coe, Commissioner of Patents, Greeting: 

You are hereby cited and admonished to be and appear 
at a Court of Appeals of the District of Columbia, upon the 
docketing the cause therein, under and as directed bv the 
Rules of said Court, pursuant to an Appeal noted in the 
Supreme Court of the District of Columbia, on the 9th day 
of April, 1935, wherein Standard Oil Development Company 
is Appellant, and you are Appellee, to show cause, if any 
there be, why the Decree rendered against the said Appel¬ 
lant, should not be corrected, and why speedy justice 
16 should not be done to the parties in that behalf. 

Witness the Honorable Alfred A. Wheat, Chief 
Justice of the Supreme Court of the District of Columbia, 
this 10th day of April, in the year of our Lord one thousand 
nine hundred and thirtv-five. 

[seal.] FRANK E. CUNNINGHAM, 

Clerk, 

By C. E. STEWART, Jr., 

Assistant Clerk. 


Service of the above Citation accepted this 10th day of 
April, 1935. 


T. A. HOSTETLER, 
Attorney for Appellee. 


Memorandum. 

April 10, 1935.—$100 deposited in lieu of Bond on Ap¬ 
peal. 
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17 Assignments of Error. j 

Filed April 25, 1935. | 

I 

* * * * * # ! • 

, i 

| 

Now comes Standard Oil Development Company, the 
above named plaintiff, by its attorney, Nelson jj. Jewett, 
and having brought an appeal to the Court of Appeals of 
the District of Columbia from the final decree and order 
made and entertained in this cause on March 18,j 1935, says 
that the said decree and order are erroneous and unjust 
to said plaintiff and as assignments of error, therein repre¬ 
sents that the Supreme Court of the District of! Columbia 
has erred in the following particulars: 

1. Holding that Appellant, Plaintiff below, was not en¬ 
titled to a patent including the claims set forth jn the Bill 
of Complaint; 

18 2. Dismissing the Bill of Complaint; 

3. Holding that the conclusions reached bv the 
Board of Appeals of the United States Patent Office were 
correct; 

4. Finding as law, or fact, that the claims recilted in the 

Bill of Complaint “merely call for the substitution of the 
mercury vapor heating medium of the Field patents for 
the steam heating medium of Dean”; j 

5. Holding as correct the conclusion reache^ by the 
Board of Appeals of the Patent Office, founded ito a sub¬ 
stantial extent upon disclosures of patent to ijffield No. 
1,619,663, while finding as law that said disclosures are not 
available as art against appellant’s claims; 

6. Finding that patent to Bayley No. 44,153 discloses a 

mercury vapor heating system; i 

7. Holding that anything disclosed by patent to Bayley 

No. 44,153 or Maslin No. 1,009,847 would suggest! the sub¬ 
ject matter of appellant’s claims; ! 

8. In failing to find that heating by means of superheated 

vapors differs essentially from heating by means ( of satu¬ 
rated or condensing vapors, especially in respect to the 
possibility of controlling temperatures by means o|f a pres¬ 
sure control as recited in the claims of the Bill j of Com¬ 
plaint ; j 

2—6503a ! 


18 


STANDARD OIL DEVKLOPMENT COMPANY VS. 


19 9. In failing to find that tlie process described and 

recited in the rejected claims of the Howard, Lewis 
and Noel application teaches a novel method for distilling 
lubricating oils in which a condensing or saturated vapor 
is used as the heating means and that the claims recite 
steps by which an adequate supply of the heating medium 
is always available, and the temperature thereof is regu¬ 
lated and controlled by the pressure on said vapor at tlie 
point of utilization and condensation, and that this com* 
bination of steps is not found in the references cited; 

10. In failing to find that claims 52 and 53 are sub-com¬ 
bination claims and that the sub-combinations of step^ 
therein claimed are novel and patentable; 

11. In failing to find that the Maslin and Field patents 
cited by defendant do not disclose processes in which there 
is an effective pressure control at the point of utilization 
of the mercury vapor heating medium or the maintenance 
of an adequate supply or volume of the heating medium at 
that point in connection therewitn; 

12. In failing to find that the Field patents Nos. 1,619,660 


and 1,619,663 do not disclose operation upon lubricating 


oil or a material readily decomposed by heat as recited in 


the claims. 


13. In failing to find that the field patents Nos. 1,619,660 
and 1,619,663 disclose only batch operations; 

20 14. In failing to find that the Everest patent No. 

68,426 does not disclose a method for distilling petro¬ 
leum lubricating oils and does not describe a process by 
which they could be distilled; 

15. In failing to adopt as correct Plaintiff’s proposed 
findings of fact and conclusions of law; 

16. In failing to find that the combination and sub-com¬ 
bination of the process steps as set forth in the rejected 
claims of the Howard, Lewis and Noel application are not 
anticipated by the art cited by the defendant, and are pat¬ 
entable. 


Wherefore the appellant prays that the said decree be 
reversed and that the appellant be adjudged entitled to 
the requested patent. 

STANDARD OIL DEVELOPMENT 
COMPANY, 

By NELSON J. JEWETT, 

Attorney. 
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Service of a copy of this paper acknowledged this 23d 
dav of April, 1935. 

T. A. HOSTBTLER. 

21 Stipulation. 

Filed April 26, 1935. 



It is hereby stipulated between the parties, 1|he Court 
consenting, that the time for filing the statement of the 
evidence be extended to Mav 15, 1935; and 

That the Plaintiff’s proposed findings of fact apd conclu¬ 
sions' of law which were submitted to the trial Justice with 
the brief for Plaintiff, but not docketed by the C|erk, may 
be included in the record on appeal. 

NELSON J. JEWETT, 

Attorney for Plaintiff. 

T. A. HOSTETLER,! 

Solicitor for Defendant. 


Plaintiff's Proposed Findings of Fact anil Conclu¬ 
sions of Law. 


Filed April 26, 1935. 

******* 

Findings of Fact. 

1. Petroleum, as derived from the earth, is a mixture of 
a large number of hydrocarbons which vary in their prop¬ 
erties, including their volatilities or boiling points,j whereby 
separation of commercial products may be effected by dis¬ 
tillation processes. 

2. The heavier hydrocarbon or mineral oils, wjhich are 
suitable for use as lubricants, require the use of high tem¬ 
peratures to effect their distillation from petroleum oil, 

which temperatures may be reduced somewhat by 
23 the use of vacuum on the oil or the direct injection 
of steam into the oil. j 

3. The heavier hydrocarbon or mineral oils, suitable for 
use as lubricants, are heat—sensitive and readily decom¬ 
pose at the temperatures required for their distillation, with 
deterioration of their lubricant properties, such as tjhe close- 
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ness of their range of boiling points, their flash test and 
their viscosity and with reduction in the yields or quantities 
produced. 

4. In commercial operations at and prior to the date of 
application of the Howard, Lewis and Xoel application, 
constancy of quality and proportion of lubricating oil dis¬ 
tillates was not secured, and the products of such distilla¬ 
tion fluctuated in quality and in their proportion to the oil 
under treatment. 


5. In such commercial operations it was necessary to con¬ 
trol the rate of feed of oil to the still, the temperature of 
the oil supplied to the still, the rate of withdrawal of oil 
from the still, the rate of supply of heat to the still and the 
pressure within the still, of which controls all were diffi¬ 
cult and interrelated except the pressure within the still. 

6 . The process of the Howard, Lewis and Xoel applica¬ 
tion is one of continuous distillation of heavv hvdrocarbon 

• * 


or mineral oils which employs as a heating medium 
24 a condensing vapor of a suitable substance, such as 
mercury, under conditions which provide a high rate 
of heat supply and transfer to the oil being distilled at a 
low temperature differential above the distillation tempera¬ 
ture and thereby safeguard the oil against decomposition 
and deterioration. 


7. In the process of the Howard, Lewis and Xoel applica¬ 
tion, the condensing heating medium vapor, such as con¬ 
densing mercury vapor, is applied under conditions which 
provide an effective control of the pressure on the heating 
medium vapor at the point where it is utilized and at the 
same time provide an adequate volume or supply of such 
vapor at its point of utilization, whereby there results an 
instantaneous and automatic adjustment of the supply of 
the heating medium vapor without change in temperature 
and its temperature at the point of utilization can be com¬ 
pletely controlled by controlling its pressure. 

8. The process of the Howard, Lewis and Xoel applica¬ 
tion, in addition to the conditions of supply and utilization 
of the condensing heating medium vapor, includes opera¬ 
tive features in the method of supply of the oil to the pro¬ 
cess, the heating surface relative to the volume of oil 
treated and the temperature relations between the oil and 
the heating medium vapor, which cause a product of con¬ 
stant quality and proportion to the oil distilled to be ob- 
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tained notwithstanding substantial fluctuations| in the sup¬ 
ply of oil to be distilled to the process. | 

25 9. In the process of the Howard, Lewis and Noel 
application, control of the distillation operation can 

be secured by two controls, the pressure on tlje oil being 
distilled and the pressure on the heating medium vapor, 
both of which controls are simple and easily maintained. 

10. The processes of the rejected claims of tile Howard, 
Lewis and Noel Application, except claims 52 and 53, sec 
forth steps in the utilization of the condensing heating me¬ 
dium vapor which provide effective control of the pressure 
upon it at the point where it is utilized and at the same time 
provide an adequate supply or volume at that point, which 
combinations of conditions are novel and are ncjt found in 
the patents cited by the defendant. This combination of 
steps results in a control of the action of the heatipg medium 
which is new and is highly advantageous. 

11. The processes of the rejected claims of th|e Howard, 
Lewis and Noel application, except claims 52 and 53, set 
forth combinations of steps in the distillation of j heavy hy¬ 
drocarbon oil in single stills and in series stills which result 
in a safeguarding of the oil against decomposition, secure 
constancy of quality and relative quantity of tile product 
and simplify the control of the operation. Thes(f combina¬ 
tions of steps are novel and are not disclosed jin the art 

cited by defendant. ! 

26 12. Claims 52 and 53 are subcombinatijon claims 
which set forth steps in a continuous process for the 

distillation of hydrocarbon oil in which condensing heating 
medium vapors are utilized and provision is madej for effec¬ 
tive removal for non-condensible gases from th|e zone in 
which the heating medium vapors are utilized an|d thereby 
effective action of such vapors over the entire hehting sur¬ 
face is secured. The subcombinations of steps therein de¬ 
scribed are novel and are not shown in the art cijted. 

13. The Maslin and Field patents cited by defendant do 
not disclose processes in which there is an effective pres¬ 
sure control at the point of utilization of the mercipry vapor 
heating medium or the maintenance of an adequate supply 
or volume of the heating medium at that point in connection 
therewith. 

14. The Baylcy patent No. 44,153 does not disclose the 
use of vapors of mercury as a heating medium. 


22 


STANDARD OIL DEVELOPMENT COMPANY VS. 


15. The Field patents 1619660 and 1619663 do not dis¬ 
close operation upon lubricating oil or a material readily 
decomposed by heat. 

16. The Field patents 1619660 and 1619663 disclose only 
batch operations. 

17. The Dean patent 342500 does not disclose the use of 
condensing steam as a heating medium. 

27 18. The combinations of steps set forth in the reg¬ 
istered claims of the Howard, Lewis and Xoel appli¬ 
cation are novel and inventive and are not disclosed in the 
references cited by defendant. 

Conclusions of Law. 

1. Plaintiff is the owner of the entire right, title and in¬ 
terest in and to the Howard, Lewis and Xoel application 
Xo. 551,300. 

2. A process is not anticipated by a reference not dis¬ 
closing such process merely because the apparatus de¬ 
scribed therein may possibly be used in the operation of the 
process. 

3. A new combination is not anticipated by separate dis¬ 
closures of the elements without a showing or disclosure of 
their association or organization in the same manner as in 
such combination. 

4. The combination and subcombinations of process steps 
set forth in tlie rejected claims of the Howard, Lewis and 
Xoel application are not anticipated by the art cited by 
defendant and are patentable. 

5. The references and art cited may not be reconstructed 
in the light of the Howard, Lewis and Xoel disclosure to an¬ 
ticipate their invention. 

28 6. The Field patent 1619663 is not available as art 
against the Howard, Lewis and Xoel disclosure in¬ 
sofar as it differs in disclosure from the Field patent 
1619660. 

7. A part of a combination or subcombination may be 
patentable, as well as and in addition to the complete com¬ 
bination which includes such subcombination. 

8. The rejected claims of the Howard, Lewis and Xoel 
application describe patentable process combinations and 
subcombinations. 
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9. Plaintiff is entitled to a patent upon thje rejected 
claims in the Howard, Lewis and Xoel application Xo. 
551,300. 

Respectfully submitted, 

BENJAMIX B. SCHXEIDER, 
XELSOX J. JEWETT, I 

Attorneys for plaintiff. 

i 

Memoranda . 

Mav 15, 1935.—Statement of Evidence submitted and 
filed. 

Statement of Evidence signed in duplicate. 

29 Designation of Record. | 

Filed April 25, 1935. | 

* * * • * ♦ | # 

i 

Bill of Complaint. 

Petition to Amend Bill. 

Amendment to Bill. 

Answer. 

Order Substituting Defendant Coe. 

Stipulation. 

Memorandum Opinion. 

Plaintiff’s Proposed Findings of Fact and Law. 

Court’s Findings of Facts and Law. 

Final Decree. 

Xote of Appeal. 

Citation on Appeal. 

This Designation of the Record. 

i 

| 

3$ Exhibits. 

Plaintiff’s. i 


Xo. 1. File Wrapper Howard, Lewis & Xoel Application, 
Prints of Drawing, Examiner’s Statement on Appeal, De¬ 
cision of Board of Appeals. 

Xo. 3. Photostat Plaintiff’s Fig. 14. 

Xo. 5. Landolt-Bornstein Physical-Chemical Tables, Title 
page, Pages 147, 853. I 

Xo. 6. Table of Test Runs. j 

Xo. 9. IT. S. Patent to Field Xo. 1,619,661. 
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Xo. 10. Gebhdrdt’s Steam Power Plant Engineering, 
Title page, Pages 139, 3S0. 

Xo. 11. Kent’s Handbook 10th Ed., Title page, Copyright 
notice, Pages 956, 1095. 


Defendant’s. 

A. U. S. Patent to Everest, Xo. 68,426. 

0. U. S. Patent to Bayley, Xo. 44,153. 

B. U. S. Patent to Grant et ah, Xo. 339,545. 

31 C. U. S. Patent to Dean, X T o. 342,500. 

D. U. S. Patent to Suzuki, No. 894,497. 

X. U. S. Patent to Maslin, Xo. 1,009,847. 

E. U. S. Patent to Field, Xo. 1,619,660. 

F. U. S. Patent to Field, Xo. 1,619,663. 

J. Decision of Law Examiner on Motion to dissolve In¬ 
terference Xo. 57,672. 

K. Decision of Board of Appeals in Interference Xo. 

57.672. 

L. Decision of Law Examiner on Motion to dissolve in 
Interference Xo. 57,673. 

M. Decision of Board of Appeals in Interference Xo. 

57.673. 

STAXDARD OIL DEVELOPMENT 
COMPANY, 

By NELSON J. JEWETT, 

Attorney for Plaint iff-Appellant. 

Designation of Record approved, and service of copy ac¬ 
knowledged this 24th of April, 1935. 

T. A. HOSTETLER, 
Solicitor for Defendant-Appellee. 

32 Supreme Court of the District of Columbia. 

Exited States of America, 

District of Columbia, ss: 

I, Frank E. Cunningham, Clerk of the Supreme Court 
of the District of Columbia, herebv certifv the foregoing 
pages numbered from 1 to 31, both inclusive, to be a true 
and correct transcript of the record, according to direc¬ 
tions of counsel herein filed, copy of which is made part 
of this transcript, in cause No. 54821 in Equity, wherein 
Standard Oil Development Company, a Corporation, or- 
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ganized under the laws of the State of Delaware is Plain¬ 
tiff and Thomas E. Robertson, Commissioner cj>f Patents, 
&c. is Defendant, as the same remains upon thp files and 
of record in said Court. 

In testimony whereof, I hereunto subscribe j my name 
and affix the seal of said Court, at the City of Washington, 
in said District, this 20th day of June, 1935. 

[Seal Supreme Court of the District of Columbia.] 

I 

FRANK E. CUNNINGHAM, 

j Clerk. 

33 In the Supreme Court of the District of jColumbia. 

I 

Filed May 15, 1935. j 

i 

In Equity. 

No. 54,821. 

Standard Oil Development Company, Plaintiff, 

. i 

vs. 

Conway P. Coe, Commissioner of Patents, Defendant. 

i 

Statement of Evidence. 

Synopsis. j 

I 

Dr. Lewis. 

j 

Page 1, Nature of Petroleum. 

Page 1, Order of recovery of motor fuel, kerosene and 
lubricating oils by fractional distillation. j 

Page 2, Practice of producing lubricating oil j prior to 
present invention. 

Pages 3, 11, Control of operation of oil distillation of 
prior art. Five controls necessary as follows] 

1. Preheat of material; 

2. Rate of feed of stock; ! 

3. Heat of still; j 

4. Rate of withdrawal of residue; I 

5. Pressure upon still. 

Page 4, Heating methods of prior art. 
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34 Invention at Bar. 

Pages 5, 6, 22, Invention described. 

Pages 6, 22, Operation. 

Page 7, Excess heat instantly available. 

Pages 12,* 22, Two controls only necessary: 

1. Control of pressure of heat supplying vapor; 

2. Control of pressure upon still. 

Page 10, Experimental tests of invention. 

Page 11, Summation. 

Page 12, Some claimed features. 

Page 13, Cross-examination. 

Page 13, Dr. Brooks. 


Prior Art. 


Page 14, Field patent Xo. 1,619,660. 

Pages 16, IS, 19, Field patent compared with 
tion at bar. 

Page 17, Further discussion of Field patent. 
Page IS, Material treated by Field. 

Page 19, Field patent Xo. 1.619,661. 

Page 19, Dean patent. 

Page 20, Condensing vapors. 

Page 21, Everest patent. 

Page 21, Grant and Mason patent. 

Page 21, Suzuki patent. 

Page 21, Bayley patent. 

Page 22. Maslin patent. 

Page 23, Cross-examination. 

33 Page 23, Field patent Xo. 1,619,660. 

Page 27). Defendant's case. 


inven- 



Statement of Evidence. 


The first witness for the plaintiff was Warren K. Lewis, 
who stated that he is a Professor of Chemical Engineering 
at the Massachusetts Institute of Technology’, graduate of 
the same institution and holds degree of Ph. D. of Univer¬ 
sity of Breslau, Germany, and also is one of the joint in¬ 
ventors who filed application Ser. Xo. 551,300 involved in 
the present suit. 

During the course of his testimony. Dr. Lewis stated that 
petroleum is a complex mixture of liquid and gaseous hy- 
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drocarbons, i. e. chemical compounds consisting of the ele¬ 
ments carbon and hydrogen, the various compounds differ¬ 
ing from each other considerably in their properties, for 
example, volatility and the like, and it was pointed out that 
the more volatile constituents make up the gajsoline, the 
next heavier kerosene, which in turn is followedl by gas oil 
and then by the lubricating oils. 

The witness pointed out that distillation is the jmost effec¬ 
tive means for separating the various fractions suitable for 
different purposes, for example, motor fuel and kerosene, 
and that in order to separate the least volatile] fractions, 
i. e. lubricating oils, such high temperatures ar£ required 
for distillation that cracking or chemical decomposition 
occurs. This is accompanied by the formation Of tarry or 
gummy materials which ruin the color and other Jproperties 
of the oil. Decomposition greatly adds to the difficulties of 
the refiners for thev must remove the verv light materials 
which are formed as well as the tarry products from the oil 
in order to make it marketable. 

37 Prior Practice. 

The witness then described the methods of (jistillation 
practiced some 20 years ago in the oil industry.] Distilla¬ 
tion at that time was very largely carried out in patch, i. e. 
a charge of oil was put into the still and by applying heat to 
the latter the lighter or more volatile fractions wire vapor¬ 
ized, led off and condensed. The heavier fractions suc¬ 
ceeded the lighter ones and each separate cut or fraction 
was run to a different container. In distilling the lubricat¬ 
ing oils live steam was introduced into the oil during dis¬ 
tillation not as a heating medium but its sole effect was to 
cause the distillate to vaporize at a lower temperature than 
it would have done in the absence of this steam and thus 
reduce the decomposition. 

The witness said that the use of steam was not the only 
method for reducing the volatilizing temperature jof the oil 
but that vacuum was also used. That is to say, tijie oil was 
caused to distil under a reduced pressure or partial vacuum 
and that this greatly reduced the boiling temperature. 

Stills. Batteries of continuous stills began to replace the 
single batch stills about 15 or 20 years ago and tlhese bat¬ 
teries consisted of series of 4 to 12 stills, placed siqe by side 
and connected by flow lines. The fresh oil was adcjled to the 


« 


1 


28 


ST ANI»AHL> OIL DEVELOPMENT COMPANY VS. 


first of tiie stills and flowed from the second and so on until 
it was pumped from the last still of the series. The tem¬ 
perature of the first still was maintained from about 350 to 
400° and the temperature was progressively increased from 
still to still up to 650 to 700° on the last still. Large quan¬ 
tities of steam were introduced into these latter stills. From 
each still the vapors were led off and condensed. 

38 Control. The witness then took up the problem of 
controlling distillation operations particularly in 
continuous shell still batteries and pointed out that a dy¬ 
namic relation or equilibrium existed and that if it were 
possible to supply heat at uniform rate, to feed the oil at 
a uniform rate and temperature to each of the stills, like¬ 
wise withdraw it as a uniform rate, and if pressure of distil¬ 
lation were uniform, the product of each still should be uni¬ 
form and accurately controlled. There are thus five inde¬ 
pendent factors on which the continuous uniformity of a 
product depends and the witness said that it was almost 
impossible to control these interdependent factors so as to 
give a uniform product over any reasonable period of time. 
It was brought out that the minor changes in firing rate, 
feed rate or the like were reflected and magnified through- 
out the entire batterv so that there was a continual change 
in the product quality. 

The testimonv was to the effect that of the five interde- 
pendent, control factors four were extremely difficult to 
regulate, namely, the feed rate, pre-heat temperature, heat 
supplied to the still or firing rate and lastly the rate of 
withdrawal. The fifth factor, that is to say, the pressure of 
distillation, could be regulated without anv difficultv. The 
witness said that for practical operations refiners had given 
up the idea of closely controlling these various factors as 
impossible and instead of this had gone to the expedient of 
separating oil vaporized from each still into several cuts 
or fractions and then reblending fractions from the same 
or different stills in order to obtain uniformitv. 


39 Heating Methods. The witness then testified as to 
the means used for heating stills up to 1922 when 
the present application was filed. The stills themselves had 
a capacity of about 1,000 barrels in most cases and were in 
the form of horizontal cylinders say 14 feet in diameter and 
about 40 feet in length. They were ordinarily heated 
through the bottom of the still, by a coal or oil fire, although 
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some stills were fitted with internal flues running the length 
of the stills so that the path of combustion products was 
first across the bottom of the still, then back tjhrough the 
flues and to the stack or chimney. 

The amount of heating surface, according to Ihe witness, 
in proportion to the oil contained in the still wasj very small 
and the temperature of the hot gases started at ajbout 2,000° 
F. and in giving up the heat to the oil dropped to say 800° 
at the stack. 

Steam. The witness pointed out that the steam which was 
added directly to the oil in order to assist vaporization could 
not in any sense be considered to be heating the oil; it in 
fact was heated bv the oil. 

He said that attempts had been made to use steam to 
directly heat oil stills but in such cases it was (jssential to 
use superheated and not saturated or condensjing steam, 
lie pointed out the difference between the superheated and 
saturated steam. The former in giving up heat declines in 
temperature in proportion to the amount of heat jabstracted 
without any condensation, while the latter differjs in that a 
verv large amount of heat can be abstracted without anv 
loss of temperature, condensation occurri 
40 portion to the amount of heat withdrawn. 

ness then showed that condensing steam djd not pro 
duce a temperature high enough to distill lubricating oils, 
unless used at an enormous pressure. The wijtness also 
brought out the fact that pressure and temper? 
closely interrelated for condensing vapors but, or 
hand, pressure and temperature were in no way ii: 
for superheated vapors. 

The witness further testified as to steam boiler| pressures 
which could be obtained in 1922 and stated that the highest 
pressure available was about 350 pounds per square inch, 
and that for saturated or condensing steam this represented 
a maximum temperature of 430° F. and since the tempera¬ 
ture requisite for distilling oils was at least 550°, it was 
clear that saturated or condensing steam could n^t be used 
as the heating medium for lubricating oil stills.! He fur¬ 
ther stated that the highest pressure equipment jin use at 
oil refineries in about 1922 was 400 pounds per square inch 
and condensing steam at that pressure does nof; reach a 
temperature of 550° F. 


ng m pro- 
The wit- 


ture were 
. the other 
ter related 
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Condensing Vapor IIrating. The witness pointed out a 
very important factor in the use of condensing vapors, 
namely, that the coefficient of heat transfer was much 
greater where the heat was transferred from a condensing 
vapor than it was where heat was transferred from a gas 
or non-condensing vapor. He estimated that in the former 
case the coefficient might be 200 to a thousand times as great 
and that the actual amount of heat transferred under equiv¬ 
alent conditions would be in about the same proportion. 

Invention at Bar. 


41 


•> 


The testimony then turned to the application in 
suit and the witness described the process, particu¬ 
larly in connection with Fig. 14, plaintiff's exhibit 
showing that there was a batterv of three stills each 
heated by mercury vapor generated from a mercury boiler. 
The witness called attention to the fact that the mercurv 

ft 

vapor pipe was divided and separate lines, each of which 
was fitted with a valve, lead to the heating unit of each 
of the oil stills. Ho also described Fig. 7, exhibit 4, as a 
detail drawing of any one of the stills shown in the pre¬ 
vious figure. It is sufficient here to sav that each of the stills 
was titled with a bundle of vertical tubes through which the 
liquid oil passes and around which the mercury vapor is 
conducted. The condensing mercurv gives its heat to the 
oil and causes vaporization thereof, and the liquid mercury 
is collected and returned to the boiler. 

There is a provision by which an excess of mercury vapor 
is fed to each of the stills, that is to say an excess over that 
which would be condensed in the still, and while this was 
very small it was continually bled off by pipes 34 through 
a separate condenser and this condensed mercury was also 
returned to the mercurv boiler. 

ft 

Operation. The witness then described the operation of 
the system disclosed in the application Xo. 551,300 in issue 
and stated that the purpose was to secure a smooth easily 
controllable distillation method to produce distillates. One 
important feature was that the invention was applied to a 
continuous distillation and that the mercury boiler was 
operated at only a moderate pressure in order to attain a 
temperature suitable for distilling lubricating oil. He also 
pointed out that the pressure on the mercury should be 
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somewhat higher than the pressure of th] 

42 the tubes. He drew particular attention 

lines 33a, 33b, and 33c, which were marked “B” bv 
the witness on the exhibit. These valves according to the 


e oil within 
o valves on 


witness were provided for controlling the pres 
mercury vapor around the oil tubes, particularly 


Isure of the 
when used 


m connection with valves 79a, 79b, and 79c. Another essen- 


bf the mer- 
of the oil, 


tial of the operation was that the temperature 
cury vapor should be only slightly above that 
say 10 to 60°, according to the application. r Ifhe witness 
said that this was quite contrary to the ordinarjc teachings 
of the art because one would normally suppose tljat it would 
reduce the capacity of the still but that he had | found that 
this could be offset by two factors; first, the provision of 
an extremely large heating surface in proportion to the 
amount of oil to bo heated and, second, by the fact men¬ 
tioned above that the heat transfer coefficient between the 
condensing vapor and the boiling oil was very large. 

Excess Ileat Instantly Available. The witness testified 
that in order to maintain a closelv controllable distillation, 
such that the products would not be decomposed and would 
be continuously uniform, it was essential to provide an ade¬ 
quate supply of heat which would be instantly available; 
that is to sav additional heat could be added instantly when 
required; that the mercury temperature should not be much 
above the temperature of the oil and that a very! large sur¬ 
face for heat transfer should be provided. Itj was also 
highly desirable to continuously remove inconden ’’ 1 
from the mercury vapor. 

43 The witness then showed how these 


ible gases 


conditions 

were satisfied by the equipment shown in the ap¬ 
plication. He showed that an excess of pressure was main¬ 
tained in the mercury boiler over and above that in the 
still where the mercury vapor was condensed anq that this 
pressure was controlled by the valves marked ‘fB”: that 
is to sav the pressure between the mercurv boiler and 
the still; also that the valve 79 controlled the, mercury 
vapor pressure in the still and could be used to! bleed off 
non-condensing vapors. Pie showed that the excess pres¬ 
sure in the still provided an adequate amount additional 
of heat which would be instantly available if the pressure 
and, of course, the temperature dropped in the oil still. 
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Control. He illustrated the manner in which valve “B” 
would function where there was a sudden change in the heat 
required in one particular still, for example, such as might 
be brought about bv a change in the amount of oil fed or 
the temperature of the oil fed, and showed that when 
the pressure in the down stream side of the valve “B” 
dropped, it would instantaneously permit a larger amount 
of mercury vapor to pass so as to furnish the excess heat 
required and that the adjustment was automatic and prac¬ 
tical] v instantaneous. 


To further,show the effect of this valve, he stated that 
if it were omitted then the pressure in the mercury boiler 
and on the oil still would be substantiallv the same and in 
order to change the heat requirement on the still, it would 
lx* nceessarv to change the rate of firing the mercurv 
boiler, and that this was extremely difficult and a verv un- 
satisfactory method of control; that a boiler pressure, as 
ovorvonc knows, is continually fluctuating due to the vari- 
our irregularities and that if the mercurv boiler and the 
oil still were directly connected without the inter- 
44 position of a valve such as “B”, these variations 
would be immediately transferred from the boiler 

ft 

to the still. By the use of the valve this source of varia¬ 
tion was practically eliminated and the automatic sup¬ 
ply of excess heat when necessary was assured. Thus it 
was possible by this system to control the mercury vapor 
pressure in the still entirely independent of the mercury 
boiler pressure. 

The witness then went on to show the purpose and the 
use of the valve 79. He stated that this valve should be 


kept open so that a certain amount of mercury would be 
always flowing through it. He showed that this was actu¬ 
ally a waste of heat and from an economic point of view, 
it might be considered inefficient, but he showed that it 
kept the non-condensible gases out of the system and also 
prevented any possible excess of pressure to build up 
in the mercury vapor space; that if such a pressure tended 
to build up then tlie pipe 34 and the valve 79 would im- 
mediatelv relieve it. 


Thus by the use of the two valves B and 79 an excess 
pressure in the boiler over the mercury pressure in the 
still was possible and this gave an automatic and instan¬ 
taneous control of the mercury pressure in the still at all 
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times so that variations in the requirement of, heat were 
automatically taken care of, increasing the heat supply 
when it was required and reducing it when it ^as not re¬ 
quired. This control would be lost completely if there 
were not at all times an excess of pressure ajid also an 
excess of mercury vapor flowing through the] valve 79. 
He said that this system furnished a control which could 
not be accomplished in a system without those pro- 
43 visions. The use of a condensing vapor vfould auto¬ 
matically prevent too high a temperature, but it 
would not guarantee the maintenance of the higlk tempera¬ 
ture level required for uniform distillation wjthout the 
system as outlined in the application. j 

The witness then identified certain tables showing the 
physical properties of mercury vapor and shewed that 
boiling mercury had been used before as a heatinjg medium 
to control temperature and illustrated by the exhibits the 
unique relation between pressure and temperature for 
condensing mercury vapors. j 

Experimental Tests. The witness then related experi¬ 
ments which he had made to test the equipment afid method 
shown in the application in suit and said that at jhis direc¬ 
tion two young men, neither of whom had had any]practical 
experience in operating oil stills, had operated a slmall unit 
built according to the specification. The still was heated 
with mercury vapor at 300 mm. absolute pressure and an 
absolute pressure of 62 mm. was held in the oil distillation 
space. The purpose of the experiment, iDr. Ljewis ex¬ 
plained, was to show the efficacy of the control methods of 
this operation and the oil fed to the still was plurposelv 
varied during the runs over fivefold. Nevertheless (the max¬ 
imum variation of the amount of oil distilled was jnot over 
2% and the Saybolt viscosity of the distillate vaiied only 
156 to 167 sec. Dr. Lewis showed that there were of course 
limits to which his system could be worked and th^t if the 
feed rate was pushed to a point far above the intended ca¬ 
pacity of the still, the control system broke down^ and in 
one of the tests this was purposely done, showing thjat when 
an extremely high capacity was reached, the control, ac¬ 
cording to the teaching of this application, was entirely lost 

l 
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and the variation in amount distilled and quality of dis¬ 
tillate was very great. 

46 The witness then testified that similar runs had 


been made on the same unit using superheated steam 
in place of the condensing mercury. In order to furnish 
a sufficient quantity of heat to the oil a steam tempera¬ 
ture of 790°Fi had to be used which, as noted, was about 
200 c higher than was required for the mercury vapor and 
an attempt was made to hold the steam rate as constant 
as possible. The first run with the steam was made so as 
to obtain about the same amount of distillation as in the 


case with the mercury vapor, about 50%, and in the 

succeeding runs it was found that a variation in the 

amount of distillation of 11% was the result of onlv a 

40% increase in the rate of oil fed. 

lie testified that the operation with the mercury vapor 

was extremelv easv and a control could be maintained with- 
» * 


out any difficulty and that with the superheated steam while 
the operation was perfectly smooth, he was unable to at¬ 
tain anv accuracv of control. 


Summations In summing up the results of these experi¬ 
ments he said: “these results show that bv the use of this 

* 

system one can secure a closeness of control of the percent- 


and quality of products in distilling lubricating oil 


which has never been achievable bv anv methods hitherto 

%> « 


employed” and that this was coupled with the factor of 
safety against the danger of thermal decomposition which 
was extremeht desirable in the lubricating field. The wit- 
ness summed up the difference between the prior art meth¬ 
ods of control and his own. In prior methods of control as 
applied to continuous distillation there were five factors 
which had to be closely controlled in order to obtain uni¬ 
formity. These were (1) feed rate, (2) feed oil tempera¬ 
ture, (3) rate of withdrawal, (4) heat supplied and 
47 (5) pressure of distillation. He said that of these 

five factors, the first four were extremely difficult to 
control and that his method of operation avoided these first 
four methods or replaced them by a pressure control 
method. In other words, his system required the control 
of two factors only, (1) pressure of the mercury around the 
heating tubes land (2) pressure of the oil in the still. He 
stated that both of these pressures could be very easily 
maintained and controlled and that this made possible an 




35 


COXWAY P. COE, COMMISSIONER OF PATENTS. 

I 

I 

accurate control of the amount and quality of jdistillation 
which had never been attained before. | 

Dr. Lewis then explained the importance of certain fea¬ 
tures in some of the claims. First, the provision for re¬ 
moving an excess of mercury vapor from the still and con¬ 
ducting this to the intermediate point in a final Icondenser. 
The witness said the reason for this was that mercury was 
extremely toxic and that it must be totally condensed as 
a safety measure; that there was incondensible j gas along 
with the mercury and that the condenser was mjade in the 
two sections so that the mercury which had icondensed 
could run to the lower part of the cooler and the non-con- 
densible gases would pass into the upper part of the 
cooler where any mercury therein contained could be 
readily condensed. The second feature in certain of the 
claims was the provision that the pressure of tlnb mercury 
in the still should be greater than the pressure of the oil. 
The witness explained this by stating that it wgs always 
desirable to have a relatively high pressure oi^ the con¬ 
densing heating medium because by doing thi^ a much 
better degree of control could be obtained. 

48 Cross-examination: j 

On cross-examination the witness was questioned as to 
the operation of his equipment, where the vacuum! was pro¬ 
duced and whether the mercury vapor had any effect upon 
the pressure in the oil still. The witness said that ft did not 
have any substantial effect. He was also questioned as to 
whether superheated steam would produce the Isame oil 
temperature as the mercury vapor, but he said that it would 
not; that the rate of heat transfer from superheated steam 
to oil was only a fraction of a percent, say 1% or V->% of 

the amount of heat that would be transferred from mercurv 

* 

vapor and in answer to another question along the same 
line stated that the condensing mercury vapor woufd trans¬ 
fer 200 to 1,000 times as much heat, if it were at a tem¬ 
perature of 700°, as the superheated steam would 'transfer 
at the same temperature. This was due to the eno|rmously 
greater coefficient of heat transmission. The witness then 
testified that he had contemplated other materials, such as 
diphenyl, diphenyl oxide and naphthalene; that he did not 
consider mercury to be superior to these, but that there 
are arguments favoring each particular heating i^iedium, 
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the chief objection to mercury being its toxicity. He also 
stated that so far as he was aware, the Standard Oil De¬ 
velopment Company and the Standard Oil Company of New 
Jersey did not commercially use the process disclosed in 
the application. 

The second witness for the plaintiff was Dr. Benjamin 

Talbott Brooks of New York, who qualified himself 

49 as a research chemist with particular knowledge of 

the petroleum industry since about 1912. He is the 

author of an authoritative book entitled “The Xon-Benze- 

noid Hvdrocarbons ’ ’. 

% 


Prior Art. 


Field Patent. The witness said that he was familiar with 
the application in suit, Ser. Xo. 551,300, and also with the 
Field patent 1,619,060, defendant’s exhibit E. He stated 
that the patent dealt with a batch method, i. e., noneontinu- 
ous, for heating chemical substances to induce reaction and 
that the heatiiig was accomplished indirectly by mercury 
vapor. He mentioned the various materials heated by 
Field and testified that all of these were stable to heat, much 
more stable in fact than lubricating oils. 

He described the apparatus shown in Fig. 1 of the Field 
patent 1,619,660 in detail including the catch-all and the 
vacuum pump. The equipment was described as providing 
onlv a one-wav regulation and that when the vacuum was 
obtained it could not readily be controlled by the opera¬ 
tion of the pump, and that by one-way-control the witness 
testified that he meant that an excessively high tempera¬ 
ture could be avoided, but that a minimum temperature 
regulation could not be assured. 

The witness disagreed with Field’s statement, that the 
decree of vacuum could be controlled by the pump, but he 
did agree with Field that whatever the vacuum was, it was 
communicated throughout the entire svstem. Ac- 
50 cording 1 to the witness there was no provision for 
supply or removal of materials during the operation; 
in other words, it was not intended to be a continuous op¬ 
eration. 

In regard to the means for controlling the mercury vapor 
pressure, the witness pointed out that many factors must 
be considered and that due to the small heating surface in 
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comparison with the contents of the kettle, it jvould take 
a lone: time lo heat the contents to the desired teimperature. 
He listed the following as interdependent factors which 
must be taken into consideration in the control of tempera¬ 
ture: (1) the rate of firing of the mercury ijioiler; (2) 
thermal disturbances in the kettle due to thb chemical 
reactions occurring therein, and (3) variations jin cooling 
water temperature. | 

The witness explained that there was no reserve or ex¬ 
cess supply of mercury vapor and that if the reaction going 
on in the apparatus was such as to cause a sudden absorp¬ 
tion of heat, the thermal balance of the system| would be 
disturbed and the temperature would drop both in the still 
and in the heating jacket. The onlv real control method 
was the rate of firing the mercury boiler and the witness be¬ 
lieved that this was slow and inadequate because a large 
furnace would be required for the boiler and the tempera¬ 
ture of this could not be changed rapidly. It would take an 
appreciable time, in the opinion of the witness, to (make any 
change of temperature by changing the firing rate!. 

The witness called attention to the outlet lines (from the 
kettle jacket to the catch-all and the pipe from tjlie catch¬ 
all back to the mercury boiler in Fig. 1. lie noted 
51 that these were not trapped and said that the ap¬ 
paratus would not work as intended unless chan 
were made particularly the lines fitted with traps 

The witness called attention to and compared 
the Field patent 1,619,660, with a similiar figure in|a second 
Field patent 1,619,663. The only apparent difference in 
these drawings was that in the latter the level of jmercnrv 
was sufficiently high so as to completely fill the catch-all and 
to provide no vapor space therein. The witness sai 
the level was suffieicntlv high to fill the entire 
there would be no possibility of the vacuum pumps remov¬ 
ing the air from the jacket of the kettle but he diq not be¬ 
lieve that such an arrangement would function as intended. 

The witness then said that the system shown in Fig. 1 
of the Field patent 1,619,660 depended for its control en¬ 
tirely on the supply of heat to the boiler and no method of 
maintaining a constant pressure of the mercury vjjpor, in¬ 
dependent of the pressure in the boiler, was indicated and 
that therefore a close and accurate regulation of tempera¬ 
ture could not be obtained. The whole system, he! stated, 


os 
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was interdependent, and the pressure control could not be 
effected by the vacuum pump. 

Field and Present Invention Contrasted. The witness 
then contrasted the system disclosed in the Howard, Lewis 
and Xoel application in suit and said that this was based 
essentially on the control of pressure of the mercury vapor 
in the still itself and that there was an excess of mercury 
pressure in the boiler; that is to say, the pressure in the 
boiler was substantiallv higher than the mercurv pressure 
in the still; that another feature was that a reserve 
52 or excess supply of mercury was also provided. 

Neither of these features were shown in the Field 
patent and it was these very features which made it possible 
to accurately control the temperature of the still. In short, 
in Field’s system there were several independent varying 
factors each of which had to be controlled separately in 
order to maintain a heat balance, but in the Howard, Lewis 
and Noel case there was substantiallv onlv one control. 


namely, the pressure of the mercury vapor in the still 
around the heating tubes. 

The witness then went on in discussing Fig. 2 of the 
Field patent, giving a detailed description of the system, 
particularly calling attention to a valve 38 which is said 
to control the mercury vapor supply. The vacuum pump 
was also pointed out and it was noted that the patentee had 
said that temperature could be controlled by the vacuum 
pump. The witness said that this drawing showed a batch 
distillation process providing for removal of vapors and 
this introduced a new factor which would cause variations. 


This new factor was the cooling water temperature and it 
was explained that this whole system from the boiler 
through to the condenser was in direct connection with onlv 

' i ■ • 

a slight pressure drop throughout which would be caused 

by the friction of the flowing vapor; that if the cooling- 

water, for example, became colder or was increased in rate, 

the exit gases would be cooled to a greater extent and that 

the pressure would decrease in the system. This would 

cause a decrease in the temperature which would run back 

to the boiler itself. The witness went on to sav that in his 

* 

opinion Field’s equipment as shown in Fig. 2 would 
53 not operate successfully without changes such as 
supplying the omission of the traps for return mer¬ 
cury just as in the prior figure, but assuming that the vari¬ 
ous mechanical changes were made, he believed that the 
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various control factors would again be interdependent and 
that a change or variation in any of these factors, for ex¬ 
ample, the rate of firing the mercury boiler, thermal 
changes or disturbances within the reaction itjself, varia¬ 
tions due to the vacuum pump or condensing system would 
cause an upset of the heat balance of the system^ and to re¬ 
turn to the desired condition of temperature, tlje operator 
would have to go back to the mercury boiler itsjelf and ad¬ 
just the rate of fire. There was no control methojd shown in 
the application or drawings other than an adjustment of 
the firing rate. 

The witness again contrasted this method wit|h that dis¬ 
closed in the Howard, Lewis and Noel application which, 
as he said, depended on the control of the pressure of a 
condensing vapor which automatically determined the tem¬ 
perature. He stated that the excess pressure in| the boiler 
and the reserve supply of mercury which was not {condensed 
in the kettle but passed through to the water cjoolcd con¬ 
denser would automatically iron out any variations which 
would occur in the system. He said that the jautomatic 
features would act almost instantaneouslv while the ar- 
rangements of Field’s svstem would onlv accentuate vari- 
ations. 

Material Treated by Field. The witness then went over 

the chemical materials which were listed by Field in his 

first patent and stated that all of these were extremely 

stable to heat, much more so than lubricating oils.j He said 

that the sulfonation, nitration and other reactions that 

Field contemplated were carried out at temperatures 

54 of 650° to 670° F. at which temperature lubricating 

oils were known to decompose. He statecjl that the 

Field system, as shown in the two patents, did not disclose 

any automatically responsive pressure control means which 

would iron out variations in the svstem and that this was 

•* 

the essential and principal difference between the system 
disclosed by Field and that disclosed in the application in 
suit. 

Field 1,619/!01. The witness then took up tile second 
Field patent, 1,619,661, and stated that this showjed a sys¬ 
tem using mercury vapor as a heating medium, but the 
patent differed from 1,619,660 in that it seemed to recog¬ 
nize the importance of controlling the temperatuite by con¬ 
trol of the pressure of the mercury vapors at the point 
where heat was utilized. The witness quoted ceiftain pas- 
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sages from the patent showing that it provided an excess 
of mercury vapor and that it was necessary to provide this 
in order to provide a lower temperature limit control. 
Without these features the system was onlv a “one-wav” 
system preventing too high temperatures, i. e. providing an 
upper limit control but did not provide a lower limit con¬ 
trol. The witness also said that this patent 1,619,661 recog¬ 
nized the use of a reserve supply of mercury. He said 
that these features were not shown in the prior patents 
1,619,660 and 1,619,663, defendant’s exhibits E and F. 

Dean Patent. The examination then turned to the Dean 
patent, 342,300, the witness described this apparatus as 
one for distilling crude oil with steam as a heating medium. 
The oil flows through tubes which provide a relatively large 


heating space in proportion to the oil, and then discharge 
into an open space which allows for the disengagement of 
the vapors. 

55 The unvaporized oil is carried to a second unit. 

The witness said that Dean described a distillation 
to tar and got products “from the lightest to tlie heaviest”; 
that he could do this only by the use of superheated steam 
because at the date of the patent (1886) the maximum 
pressure at which steam could be obtained commercially 
was 250 pounds per square inch and that for saturated or 
condensing steam the temperature was automatically deter¬ 
mined at about 400° F. lie said that such a temperature 
would not even distil all of the gasoline fractions from a 
crude oil. According to his experience the witness said that 
the ordinarv steam pressure in use bv refiners was about 
125 pounds per square inch and by certain exhibits from 
recognized authorities on steam generation he showed that 
even as late as 1922 the highest available steam pressure 
was 350 pounds per square inch, but that most plants still 
use a pressure of 250 pounds per square inch. The higher 
of these pressures corresponded to a temperature of 431° 
F. for saturated or condensing steam. 

Condensing Vapors. The witness then confirmed Dr. 
Lewis’ previous testimony as to the difference between 
superheated and saturated vapors and his conclusion was 
that if Dean distilled lubricating fractions, as apparently 
he did, he must have used superheated steam and he 
pointed out that with a superheated vapor it was impossible 
to obtain the control of the application in issue in connec¬ 
tion with a condensing vapor system, because the whole sys- 
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tem of control depended on the fact that there was a unique 
relation between temperature and pressure for condensing 
vapors, while there was no such relation between pressure 
and temperature for superheated vapors. 

56 Everest Patent. The witness then turned to the 
Everest patent 68,426 of 1867 and he briefly de¬ 
scribed this as a vacuum distillation carried out. |vith super¬ 
heated steam, but the witness showed that the {distillation 
was stopped before lubricating oils had been j vaporized. 
The temperature did not rise high enough to volajtilize these 
heavy fractions and thev were evidentlv left ini the undis- 
tilled residue. The patentee himself had described this as 
a heavy green oil suitable for leather dressing and appar- 
entlv did not recognize that it was of anv value as a lubri- 
cant. There were no means provided for accurate regula¬ 
tion of temperature and no pressure control was men¬ 
tioned. 

Grant £ Mason Patent. The Grant and Masfon patent 
339,545 merelv showed that vacuum had been uded in con- 
nection with the distillation of oils and as counsel for the 
defendant agreed that it was used for this purpose only, 
no further discussion of it was required. 

Suzuki Patent. The witness described the japparatus 
shown in the Suzuki patent, 894,497. This apparatus for 
evaporation liquids showed heating tubes through which 
the liquid to be evaporated passed. These tubes were sur¬ 
rounded by steam but whether this was superneated or 
saturated could not be determined. There was, however, 
no pressure control in the system and it did not show the 
features of the present invention. 

Bayley Patent. The Bayley patent 44,153 of 1864 was 
described as a device for heating water by means of hot 
liquid mercury. The mercury was contained in ai tube con¬ 
nected in a closed system. At one point this tube was 
heated by fire and it then passed through a vessel contain¬ 
ing water to be evaporated. The liquid mercury cir- 

57 culated by means of a thermal siphon, i. e. without 
any pump, and there was apparently no [vaporiza¬ 
tion of the mercury. On cross examination th^ witness 
was asked to explain the use of the pipe D. He said that 
this was used for filling the system and also to taxe up the 
expansion of the liquid mercury, but that the system was 
not intended to utilize vaporized mercury at all. 
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Maslln Patent. The Maslin patent 1,009,874 was then 
described as being quite similar to the Bayley patent pre¬ 
viously mentioned except that in this one the mercury was 
evidently intended to be vaporized in the fired portion of 
the cycle and to condense when in contact with the liquid 
to be evaporated. The witness said that there were no 
valves in the system whatever and that there was no possi- 
bilitv of controlling? the flow of mercurv which was ther- 

mallv induced. 

* 


Invention at Bar. 

The witness then reverted to the operation as described 
in the Howard, Lewis and Noel application and he said 
that the heating surface there provided was very large in 
proportion to the oil to be heated; for example, that it 
should be more than 8 sq. ft. per cubic foot of oil and it was 
preferable to provide from 20 to 25 square feet per cubic 
foot of oil. The witness compared this with the very small 
proportion of heating surface provided in the conventional 
shell stills which he said was in the proportion of 1/10 
to 5/10 sq. ft. per cubic foot of oil. 

Control. The witness described further the control fea¬ 
tures of the Howard, Lewis and Noel application and 
quoted passages from the application showing the use of 
the valves B and 79. He said that the essential point of 
the invention was the independent control of the mercury 
vapor pressure in each of these stills and that by control¬ 
ling the pressure the temperature was accurately 
58 controlled. It was essential, according to the wit¬ 
ness, to have a higher pressure on the mercury 
boiler than on the mercury vapor in the still and this was 
the excess pressure referred to; that this difference in 
pressure provided for the automatic supply of heat practi¬ 
cally instantaneously when it was required. The witness 
explained that the mercury vapors passed through the 
valve from the higher pressure of the boiler to the lower 
pressure in the still and that this flow would be propor¬ 
tional to the heat requirement; i. e. if there was a tendency 
for the temperature and pressure to drop on the down¬ 
stream side of the valve a larger amount of mercury would 
be feed through the valve to compensate for this and that, 
in fact, the heat would be supplied instantaneously when 
required and there would be no drop in pressure; that 
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this automatic supply would operate automatically and in¬ 
stantly for small variations in the system and!that if the 
variations were larger the valve could be manually ad¬ 
justed, but for the small variations no changed would be 
required. The witness also pointed out the valves on the 
outlet from the stills, that is to say valves 79, ‘and stated 
that these gave a cushioning effect so that the pressure of 
the mercury in each still could be adjusted independently. 

Cross-examination: 

On cross examination he pointed out that these valves 
collectively would control the pressure in the mercury 
boiler. 

Field 1,619,660. The witness then returned to the Field 
patent 1,619,660 and pointed out the catch-all aijd the flow 
of mercury. The witness again reiterated his opinion that 
if the catch-all was filled with liquid mercury the vacuum 
pump would merely circulate mercury and would not put a 
vacuum on the system, and that there was no wad to adjust 
or control the vacuum once it had been created except by 
controlling and adjusting the rate of firing the mer- 
59 curv boiler. The witness could not agree with the do- 
fondant that the speed of the pump in an\f way con¬ 
trolled the vacuum. He recognized valve 37 on the by-pass 
line around the mercury pump and noted that j^ield said 
that this was an additional control of the vacuum), but said 
that, in his opinion this would not accomplish th| purpose, 
but would merelv lead to the recirculation of merpurv. He 
pointed out that the leg 22 in Field’s drawing 1 pf the pat¬ 
ent extended up into the air so that mercury from|the pump 
could not leak back into the apparatus and thatl this seal 
would prevent the pump having any control on the vacuum. 
The witness gave his opinion as to the operation of this 
device and its auxiliary equipment and said that the opera¬ 
tion of the pump could do nothing more than increase the 
vacuum and that by passing mercury around the| pump by 
means of the line 36 and the valve 37 was not the equivalent 
of adding a relatively large amount of mercury from an 
outside source, but admitted that if mercury were added in 
that manner it would have an effect on the vacuum in the 
system, however the recirculation method shown by Field 
was merely taking mercury out of the system and returning 
an equivalent amount and that such an operatiqn was a 
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mere recirculation and would not affect the vacuum. lie 
also said that air could not leak through the pump because 
of the seal. The witness stated that in his opinion the by¬ 
pass line around the pump was of no real importance; that 
it might be used to i»*et mercurv into the svstem but that it 
could not be used to reduce vacuum. He pointed out again 
that mercury could not return to the catch-all by pipes 23 
and 32 because those pipes extended high into the air and 
that Field had stated that the pipes were constructed 
GO in this way to prevent return of mercury to the catch¬ 
all. He believed that it would be effective for that 
purpose. He said that the vapor pressure in a directly con¬ 
nected svstem sfcucli as Field disclosed was substantially** the 
* * 


same throughout except for a slight drop in pressure due to 
the flow of vapors; that the lowest pressure was right at the 
inlet of the pump and if mercury was allowed to circulate 
through the pipe 3G that it would he sucked back to the 
pump and would merely recirculate therein since it would 
obviously flow to the point of lowest pressure. He also 
stated that the pump was said by the patentee to be a hy¬ 
draulic centrifugal pump and this meant that it must be 
full of liquid in order to function at all. 

He again stated that in his opinion it was necessary to 
have a vapor space in the catch-all above the liquid level 
and that without this the pump could not produce any 
vacuum in the svstem whatever and that no inert gas would 
be withdrawn from the svstem. In giving his answers he 
said that he was always assuming that the liquid level would 
be sufiieiently low so that a vapor space would be provided. 
He said that if there were no vapor space the vacuum pump 
would suck up the liquid mercury but that it would not then 
pump vapors because they were sealed off. He also read 
from the patent to show that mercury vapor rising in the 
pipe 22 and 23 was condensed therein and that this ac¬ 
counted for the mercury in the pump. The witness could 
not agree with the defendant's claim that the vacuum pump 
was intended or could remove liquid mercury from the 
catch-all when there was a vapor space. 


Defendant's Case. 

As is usual in these cases, counsel for the Commissioner 
of Patents offered no testimonv, but offered the following 
patents as exhibits: 
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7 i 

I 

61 Field, 1,619,660, | 

Field, 1,619,663, 

Dean, 342,500, 

Everest, 68,426, i 

Grant and Mason, 339,545, 

Suzuki, 894,497, j 

Baylev, 44,153, j 

Maslin, 1,009,874. j 

The foregoing together with the exhibits jappended 
thereto contains the substance of all the evidence given at 
the hearing of this cause, and is approved, signed, and 
ordered to be made of record in the above entitled cause 
this 15th dav of Mav, 1935. j 

JENNINGS BAILEY, 

Justice. 

i 

l 

We hereby agree that the foregoing statement o i evidence 
is correct and that the same be approved bv the|court. 

NELSON J. JEWETT, 

Attorney for Plaintiff. 

T. A. HOSTETLER 
Solicitor for Def 

62 Plaintiff's Exhibit No. 1. 

390. 

Department of Commerce, United States Patent Office. 

To all persons to whom these presents shall come, (greeting: 

This is to certify that the annexed is a true copy from the 
records of this office of the File Wrapper, Contents and 
Drawings, in the matter of the Pending Application of 
Frank A. Howard, Warren K. Lewis and Henry Noel, Filed 
April 10, 1922, Serial Number 551,300, for Improvement in 
the Art of Distillation. j 

In testimony whereof I have hereunto set my h|and and 
caused the seal of the Patent Office to be affixed, at j the City 
of Washington, this twenty-eighth day of September, in 
the year of our Lord one thousand nine hundred ari^l thirty- 
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four and of the Independence of the United States of Amer¬ 
ica the one hundred and fifty-ninth. 

[Seal Patent Office, United States of America.] 

CONWAY P. COE, 

Com missioner of Pat ruts. 

Attest: 

C. W. SUTTON, 

Acting Chief of Division. 

(Here follow photolithographs, side folios 63, 64.) 

65 The present invention relates to the art of distill¬ 
ing hydrocarbon oils and more particularly to the 
distillation or reduction of lubricating oils under conditions 
such as to avoid decomposition or cracking of the material 
undergoing distillation, with consequent reduction in vis¬ 
cosity and injury of lubricating qualities. It will be fully 
understood from the following description, illustrated by 
the accompanying drawings, in which: 

Figure 1 is a side elevation of a battery of stills suitable 
for carrying out the invention, showing also the boiler for 
supplying the heating medium for the battery of stills; 

Fig. 2 is an end elevation of the battery of stills, viewed 
from a plane or section between the heater and the battery 
of stills on the line 2 of Fig. 3; 

Fig. 3 is a plan view of the assembly shown in Fig. 1; 
Fig. 4 is a sectional view through the heater on the line 
4 of Fig. 3; 

Fig. 5 is a horizontal sectional view through the still 
within the heater on the line 5 of Fig. 4; 

Fig. 6 is a longitudinal sectional view through the still 
in the heater on the line 6—6 of Fig. 5; 

vertical 

Per C. Fig. 7 is a broken [longitudinal]* A section 
through one of the stills of the battery, with its 
superimposed dephlegmators and fractional con¬ 
denser; 

vertical 

“ C. Fig. 8 is a broken [longitudinal]* A section 
through a dephlegmating tower and fractional 

condenser; 
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PETITION. 




division si., 


Zo tlp^i&aSaaaafr of ^atrntfi: 

» 

Your petitioner8 l^ra-rfe HcarurA, Marron Lew i a and TTftttry goal, 

i 

X citizen 8 ot u»e United States, whose Post Office address—8X6—182—S.ti.lft3—S t • , S3 1 Z8 . be th ,—ic 

Jersey. 66 Lombard street. .Newton, kassaohusetts. and 42 Elm Street, 
Elizabeth. Eew Jersey, respectively* Counties of i 

and who^TfresidenSogll taha th, NftWtOTl Mid -in the - UnilQIl, IfllfldlftflftX 81 

Elizabeth I Union 

and Stafof Sea j ft rafty , ^saaohasg ttg and ffe w ve ^gx^-reqg ec tlyp.Iyn_ 



pray that Letters Patent be granted 


set forth in the annexed specification; and hereby, appoint William H. Dyfenforth, John H. Lee, 

George A. Chritton, Russell Wiles, William B. Davies and Frank A. Howard, under the firm name of 
DYRENFORTH, LEE, CHRITTON & WILES, of Chicago, Illinois, and Washington, D. C., 

— ^W i ll —attorneys, with full power of substitution and revocation, to prosecute this applicatiorj, to make alterations and 
amendments therein, to receive the Patent, and to transact all business in the Patent Offire connected therewith. 







SPECIFICATION. 


Zo all ©ljam it mag rmtrrrti: 


Be it known thatWe,- 


Xatizen8 of the United States, residing aAS lO i iOW jJ- fTSH ^..a_s—r.Q\vaTQ^_&Q_Q.__jie nyy .u l* 

Elizabeth® Hew jersey, and warren K. Lewis, tfewton, kaosiachu setts 
in the Countfg-.QX-Uia.fla and ^wlegqx_ aa d stat^ Hew Jersey ag£ Massao. 


k* ii< 


have invented a new and useful- i ajSrOTe ae nt _i n the A rt. Of_ Li Stilly tiO 



of which the following is a specifiatioo. 
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Fig. 9 is a transverse sectional view on the liitie 9 of Fig. 
S, and illustrates the construction of several elenjients of the 
device, as will be hereinafter pointed out; 

66 Fig. 10 is a transverse sectional view Son the line 

7 

Per C. 10 of Fig. [8] ;* 

Fig. 11 is a transverse sectional v 
line 11 of Fig. 7; 

Fig. 12 is a transverse sectional view on the 
Fig. 7; 

Fig. 13 is a vertical sectional view through the| 
box on the line 13 of Fig. 3; 

Fig. 14 is a diagrammatic chart showing the! 


iew on the 
line 12 of 
condenser 


course of 


course of 
ducts issu- 


travel of the heating medium supplied to the stills; and 

Fig. 15 is a diagrammatic chart showing thej 
travel of the oil supplied to the stills and the proj 
ing therefrom. 

In accordance with the present invention, the stock to 
be distilled or reduced, after being preheated, |if desired, 
is continuously heated by means of a condensing |apor, pre¬ 
ferably one having a temperature of condensation of from 
500° F. to 1000° F. at a pressure not to exceed 200 lbs. 
such as mercury vapor. The oil is subjected in small vol¬ 
umes and for short periods of time to the heat qf such va¬ 


porization 
l the same 


pors, preferably under conditions such that its va! 
is increased above that which would take place a 
temperature under ordinary atmospheric conditions, for 
example, by the application of subatmospheric pressure or 
of inert gases such as steam or both. In the apparatus illus¬ 
trated, the oil is passed in continuous flow through a suc¬ 
cession or battery of devices in each of which it isj subjected 
to similar treatment at successively higher temperatures. 

Referring more particularly to the drawings, the numer¬ 
als 20, 21 and 22 indicate three stills forming th'p battery, 

each of these being surmounted 
24a, 24b 

67 Per C. separator 24, A and a primarv heat ex- 

25a, 25b 

Per C. changer 25, A which likewise acts as a fractional 


bv an oil 


condenser or dephlegmator. The stills 


ablv set at successively lower levels in the direction of flow 
• 

of the oil, as indicated most clearly in Fig. 2. The construc- 


are suit- 


[*Words and figures enclosed in brackets erased in copy.] 
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tion of the stills and the superimposed dephlegmators is 
most clearlv shown in Fig. 7. 

The still is formed as a hollow cylindrical tube in which 
are two spaced transverse plates 2G and 27. The tubes 28 
extend upwardly through the still, opening through the 
plates 2G and 27 at the bottom and top respectively. The 
lower plate 2G forms a chamber in the base of the still, into 
which the oil is introduced through pipe 29. The means 
provided for injecting inert gas or steam may suitably be 
the ring 30 mounted in the chamber in the base of the still 
below the plate 2G and provided with nozzles 31 extending 
upwardly into the lower ends of the tubes 28. Steam or 
other inert gas may be supplied to this ring through the 
pipe 32. The heating medium, which may suitably be 
mercury vapor, is introduced into the space between the 
plates 2G and 27 surrounding the tubes 28 through pipe 33 
and is condensed. The mercury condensed in this space is 
withdrawn through a pipe 35 opening just above the plate 
2G. 

The oil separator 24 is preferably of greater diameter 

20 

Per. U. than the still A [22]* and may suitably be seated 
upon a flange 3G formed on the latter below its 
top, thereby forming an annular collecting chamber 37 
around the top of the still. The oil flowing upward through 
the tubes 28 overflows into this chamber 37 and is 


G8 withdrawn from it through pipe 38. Just above the 
opening! of the tubes 28 of still 22, a deflector 41, 
preferably conical in shape, is supported within the sepa¬ 
rator 24, its edges being spaced from the wall of the latter. 
This deflector prevents direct upward flow of the vapors 
formed in the I still and aids in the separation of oil en¬ 
trained in the vapors. 

Upon the separator 24 is mounted a plate 42, provided 
with a nipple 43. Upon plate 42 is mounted the primary 
heat exchanger 25, into which the nipple 43 opens. In the 
base of the heat exchanger 25 a conical deflector 44 is 
mounted above the nipple 43. Above the deflector the baf¬ 
fles 45 are secured to the wall of the exchanger and compel 
a circuitous flow of the vapors. Above the baffles are 
mounted the two spaced plates 4G and 47, between which 
extend the vapor tubes 48. Into the space surrounding 


[♦Words and figures enclosed in brackets erased in copy.] 
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these the stock to be preheated may be introduced through 
pipe 49 and it may be withdrawn from the spacje through 
pipe 50. A pipe 52 is provided for the withdrawal of con¬ 
densate from the annular space in the base of the Exchanger 
25 surrounding the nipple 43. | 

From the top of the exchanger 25 the un^ondensed 
vapors pass out through vapor pipe 53 to the base of a sec¬ 
ondary exchanger 54, of which one is provided! for each 
still. This exchanger, as shown in Fig. 8, is provided at its 
lower end with the baffles 55 and above these arq mounted 
the spaced plates 5G and 57, between which extend the 
vapor tubes 58. A cooling medium, which may suitably be 
the stock to be preheated, is supplied into the space between 
the plates 56 and 57 through the pipe 59 and makes its exit 
through the pipe 60. Condensate formed in the secondary 
exchanger 54 may be withdrawn through the pipe 61 near 
its bottom. The vapors pass out of the secondary 
69 exchanger through the vapor pipe 62 into i;he mani¬ 
fold 63, from which thev are carried into the base of 
the final water-cooled condenser 64 of any suitable! type, for 
example, a multi-whirl condenser. From the condenser 64 
the uncondensed gases pass out through pipe I 65 to a 
vacuum pump, or to a gasometer, or to the air (not shown). 

In connection with the battery of stills shown! in Figs. 
1, 2 and 3, and in the diagrammatic Figure 15, the several 
separators and exchangers and other elements wfliich are 
of identical construction in each still of the bat|tery are 
distinguished by using the numerals employed ab<j)ve with¬ 
out suffix in connection with still 20, with the suffix la in con¬ 
nection with still 21, and with the suffix b in connection with 


oo 


The stills are heated by means of a condensing vapor 
which will have a temperature of condensation of 500 to 
1000° F. at a pressure not exceeding 200 lbs. pe|’ square 
inch. It is desirable that the pressure at which the vapor 
has the desired temperature be not too low, say | below 2 
lbs. absolute, since the difficulties of operation are increased 
by the use of higher vacuum. The heating medium should 
preferably not decompose at the temperature employed, 
nor corrode the apparatus. The high rate of heat trans¬ 
ference due to the use of the condensing vapor as a heating 
medium enables a low temperature difference to be main- 


4—6503a 
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tained between the temperature of the heating medium and 
that of the heated oil. The temperature difference is pref¬ 
erable maintained at from 10 to 50 F., although it mav 

reach as high as 200° F. The heating vapor may be super¬ 
heated when introduced into the heating chamber of the 
still, if desired. 

In the present embodiment of the invention the heating 
medium selected for the stills is preferably mercury vapor, 
although vapors of hydrocarbon oil or other vapors 
70 having the desired characteristics may be em- 

Insert F'. ploved, A A mercurv boiler 07 is mounted in a 

F' 

suitable setting 00. The construction of this boiler is shown 

most clearly in Figs. 4, 5 and 0. To the spaced plates 68 

and 09 the dished plates 70 and 71 are secured, a chamber 

being thus formed adjacent each plate. Between the plates 

70 and 71 extend the tubes 72, which mav suitablv be 

• • 

covered with corrugated cast iron rings to increase the in¬ 
flow of heat. These tubes open into the aforesaid chambers. 
Coneentricallv within the tubes 72 are mounted the tubes 
74, which extend between the plates 08 and 09 and form 
heating means of the nature of lire tubes, through which 
the combustion gases may pass. The still 07 is so mounted 
in the setting 00 that the combustion gases pass first around 
the exterior of the tubes 72 and then pass through the tubes 
74 to the stack. 

The mercury vapors evolved in the boiler 07 pass out 
through the pipe 75 to a manifold 70, from which they are 
distributed into the stills through the valved pipes 33, 33 a 
and 33 b . The pressure within the mercury boiler is con¬ 
trolled by the valve settings on these pipes. 

Outlets 34, 34 K and 34 b are provided for the vapor from 
an upper part of 

Per C. A thg heating chamber of the still, these outlets 
being provided with valves 79, 79 a and 79 b re¬ 
spectively. In beginning operations these valves are 
opened in order to vent the air contained in the heating 
chamber and to enable it to be filled with the heating vapors. 
The valves 79, 79 :l and 79 b mav then be closed, and mercurv 
condensed in the stills will be discharged through pipes 35, 
35 a and 35 b and will be returned by manifold 85 to the base 
of the mercury boiler. The pressure prevailing in the heat¬ 
ing chamber of the several stills may be controlled bv the 
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condensed 
e niercurv 
condenser 


valves 79, 79 a and 79 h in outlet lines 34, 34 a and 34". The 
vapor lines 34, 34“ and 34" open into limf 77, which 
71 leads to an intermediate ]>oint of the con|denser coil 

80 | 

Per (\ 78, the upper end A of which may suitably be 

open to the air to serve as a vent. Tlje condens¬ 
ing area above the point of admission of the pip<|? 77 is suf¬ 
ficient to condense any mercury vapor that mayjbe carried 
upward. If vacuum operation of the heating system is de¬ 
sired, the open condenser end may suitably be connected to 
a vacuum puni].). From the condenser coil the 
mercury is carried by pipe 81 to the base of th] 
boiler, which it enters through the pipe 82. The 
78 is elevated above the boiler so that the height of mercury 
in the pipe 81 will supply pressure sufficient to overcome 
the pressure maintained in the boiler. The mercury vapor 
pipe 75 may suitably be connected to the condenser coil by 
a conduit 83 provided with a safety valve 84. 

The travel of the mercury is shown diagranmibticallv in 
Fig. 14, the lines of travel in that figure being given num¬ 
bers corresponding to the various elements shown in the 
constructional figures of the drawing. 

The oil to be distilled or reduced may be preheated, this 
being suitably accomplished as illustrated in the drawings 
in two stages, an initial preheating being effected in the 
secondary exchangers and a further preheating being ef¬ 
fected in the primary exchangers 25, 25 a and 25" sur¬ 
mounted on the stills 20, 21 and 22. In Fig. 15 the travel of 

on is dia- 
conduits 


the oil and the products of distillation and reduct 
grammatically shown and in this figure varioud 
and elements are given the same designating numerals as in 
the remaining figures of the drawings. 

The cold oil which may be, for example, a viscous distil¬ 
late from a coking still or from a batterv of continuous 
stills, is introduced through pipe 86 into the manifold 87, 
from which it enters the secondary exchangers 54., 54” and 
54" through the pipes 59, 59* and 59" respectively. It 
72 surrounds the vapor pipes 58 in these exchangers, is 
heated therein by the vapors from thej primary 
Per C. heat exchangers 25, 25 tt and 25" and [(therein] * 
passes out through pipes 60, 60" and 60'" into the 
manifold 88. A valved connection 89 is provided between 
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the cold line and the hot manifold 88. The hot oil passes 
from manifold 88 through pipe 49 into the primary ex¬ 
changer 25, and is there further heated by the vapors in the 
tubes 48. The oil then leaves the exchanger 25 through the 
pipe 50, a valved by-pass 90 being provided between the 
pipe 50 and the pipe 49. From the pipe 50 the oil passes 
through valved pipe 91 into the pipe 49 a provided with 
valve 92. The:pipe 49 H introduces the oil into the exchanger 
25* corresponding to the still 21 and it leaves this exchanger 
through the pipe 50", which is connected by valved by-pass 
90" with the pipe 91. The oil flows from pipe 50“ through 
valved pipe 91" into the pipe 49 b , which is provided with 
valve 93. Thepipe 49 b introduces the oil into the exchanger 


Per C. 2[4]* b corresponding with still 22, and it leaves 

i ' 0 

“ (\ this! exchanger through pipe 5[9] #b , which is 
connected by the valved by-pass 90 b with the 
pipe 91 n . The oil, having thus passed succes- 

5 5 

“ ('. sively through the exchangers 2|4|% 2[4J*“ and 
5 

“ C. 2[4]* b , is conveyed by valved pipe 94 through the 
valved pipe 29, which introduces it into the still 

(Fig. 2) 

“ C. 20. A valved by-pass 95 A is provided between 
pipe 94 and the line 88, from which excess heated 
oil may be discharged. 

Oil enters the chamber in the base of still 20 and rises 
upwardly through the tubes 28, in which it is heated by 
mercury vapors introduced into the space surrounding the 
tubes. The oil enters the still at a temperature at which 
no substantial amount of vaporization takes place and 
acquires therein a temperature at which distillation takes 
place under the conditions prevailing, a suitable tempera¬ 
ture being 550 to 600° for medium lubricating stocks. The 
vapors formed in the still 20 rise through the separator 24 

and the residual oil or bottoms, together with anv 

• 

73 condensate formed in the dephlegmator 24 dis¬ 
charges through pipe 38 and is conveyed through 
pipes 97 and 29" into the second still 21. Here the oil is 
subjected to a similar treatment and the bottoms from the 
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DO 


still 21 are discharged through pipe 38", and pa^s into still 
22. A like treatment of the oil follows in this stjill, leaving 
a reduced bottom having the viscosity desired jfor the lu¬ 
bricating oil, and the oil thus produced is (discharged 
through pipes 38 b and 98. The vapors from still 20. after 


the baffled 
d through 


passing through the dephlegmator rise through 
lower chamber of the primary exchanger 25 ai 
the tubes 48, where they act to heat the incoming oil. Con¬ 
densates formed in the primarv exchanger 25 are dis- 
charged through pipe 52 to the cooling coil 99 and the re¬ 
ceiving house. In a similar way the vapors frcfm the de- 
phlegmators 24 a and 24'* pass through the primary ex¬ 
changers 25 M and 25 b and the condensates from these 
chambers are likewise discharged through pipes 52” and 
52 b to the cooling coils 99” and 99 b . The stills 20, 21 and 
22 may be placed at respectively lower levels so that the 
flow of the oil therethrough mav be aided bv gravitv. The 
vapors issuing from the primary exchangers 2o, 25“ and 
25 b pass through the vapor pipes 53^ 53” and 53 b into the 
secondary exchangers 54, 54” and 54 b respectively, where 
they effect initial heating of the stock to be treated and 
are cooled thereby. It is readily apparent that 
anv other suitable cooling medium mav be used 
all of the heat exchangers in place of the oil to be dis¬ 
tilled. The condensates from these exchangers ajre passed 
through lines 61, 61” and 61 b and cooling coils 101, 101” 


water or 
!in anv or 


collected, 
pass out 
and are 


and 101 b to the receiving house in which thev are 
The vapors from the exchangers 54, 54” and 54 b 
through the vapor pipes 62, 62” and 62 b 
74 manifolded, passing through the pipe 631 into the 
condenser 64, and the uncondensed vaporsj pass out 
to a suitable water cooled condenser. A vacuum may be 
applied, thereby maintaining the oil in the stills 2(0, 21 and 
22 under sub-atmospheric pressure and correspondingly 
lowering the temperature required for its vaporization. 

The heating medium, mercury vapor, for example, is 
supplied to the stills 20, 21 and 22 through th|e valved 
pipes 33, 33” and 33 b and, if desired, the pressure in the 
heating compartments of the stills may be controlled in¬ 
dividually by the valves 79, 79” and 79 b on the vapor exit 
pipes 34, 34” and 34 b . At atmospheric pressure (the tem¬ 
perature of the saturated mercury vapors is about 677° F. 
In the manufacture of solar red oil, for exampl^, it has 
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been found convenient to maintain upon tlie mercury a 
pressure of 40 pounds gauge, at which pressure the satu¬ 
rated mercury vapors have a temperature of approxi¬ 
mately 855" F. The vapors may be superheated, if de¬ 
sired. As the oil is flowing through the heated chamber 
in continuous!v flowing streams of small volume com oared 
to the heating surface exposed, it is rapidly and efficiently 
heated to the vaporization temperature. The area of heated 
surface per cubic foot of oil in accordance with the present 
invention exceeds 8 square feet, and is preferably from 20 
to 2b, as compared with a heating surface of 0.1 to 0.5 
square feet per cubic foot of oil heated in the usual type of 
lubricating oil still. The rate of travel of the oil is such 
that its total period under distillation is not more than ‘50 
minutes and preferably about 15 minutes. The use of the 
condensing vapor as a heating medium materially improves 
the heat transference rate. The vaporization of the 
75 oil may be further aided by the injection of steam 
into the lower ends of the tubes 28 in the several 
stills, the steam being supplied from pipe 102 to the pipes. 
52, 52" and 52 1 ’, that in turn supply it to the nipples 51 en¬ 
tering the lower ends of the still tubes 28. The relativelv 
shorl period of application of heat to the small flowing body 
of oil is made possible by the high ratio of heated surface 
to volume and the high heat transfer rate, and materiallv 
reduces the amount of decomposition, and correspondingly 
reduces the formation of less viscous fractions of lower 
value as lubricants. 

Although this invention has been described in connec¬ 
tion with the details of the specific embodiment of ap¬ 
paratus for carrying it into effect, it is not intended that 
these details shall be regarded as limitations upon the scope 
of the invention except in so far as included in the accom¬ 
panying claims. 
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1. In apparatus for the ftistilletioi of h,-drocarbon 


oils, a still having a chamber, an oiJ oorUuit. through said 

/ 

chamber end means for supplying to said chamber a vapor / 
ccudenseOle at a temperature of 500'to l l lo 0 F. end at / 
pressure below 200 lbs. per square inch, j / 


r > , 
{%> 




2. In apparatus for the distillation of oil/a still 
-laving a chamber, an oil conduit through s^iu cumber, and 

jneans for supplying mercury vapor to said bha^ber. 

j / 

1/ 

2. In apparatus for the distillation[of oil, a still 

, / I 

nsving a chamber, an oil conduit through 3 ^id chamber, means 

/ 

for continuously flowing oil Through/aid cjondait, end means 

/ j 

for supplying mercury /apor to s*ip/chamber!. 

/' 

T / 

In e pparatus for the plstillation pf hydrocarbon 
oils, a still having a vapor/chamber. an oil conduit through 
said chamber, mean3 for supplying to said v^por chamber a 
heated vapor and means /or controlling the pressure on the 
vanor chamber. 

j 

5. In appr*/a1.us for the distillation c^f hydrocarbon 

.• 

^tl3, a stilt no ring a vapor chamber, an oil! conduit through 

/ 

said vapo^ chamber, a boiler'for supplying aj vapor to the 
vcoor Chamber, ir>3&ns for controlling the oressure in snid 
, end independent rr.?ans for controlling the: 
ore •* are in the vapor chamber. 


Iri'c’^rn tas i or the distinction oi oil, a still 
having a vapor chciooe * t ■- oil cone li» through ca if chamber, 

j'^a.ns 'or suooxymg mercury vf-t^r t" Stic chamber, • nd means 


for controlling the preuuuxc ther-uuootj^ 
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In apparatus for the distillation of oil, a still 




having a vapor chamber, en oil conduit through 3aid chamber, 
a mercury boiler for supplying mercury vapor to the vapor / 
chamber, means for controlling the pressure on the mercury/ 
boiler, and independent means for controlling the pressure on 
the vapor chamber, / 

/ 

In apparatus for the distillation of of 1, a still 

having a vapor chamber, an oil conduit throu^n said chamber, 

* 

te&ns for continuously flowing oil through said conduit, 

.means for supplying mercury var>or to sy^id chamber, and meartc 
for maintaining oressure thereupon./ 

Os, / 

^ In apparatus for the fi3t Hint ion of hydrocarbon 

oils, a still having a vapof cnamber, an oil conduit through 
said vapor chamber, mer^iS for maintaining pressure on the 
vapor chamber, a mercury boiler, means for conducting condensed 
mercury from condenser to the boiler snd means for conduct- 
irvr mercury^vapor from the boiler to the chamber, the level of 

the bolter being lower than that of the condenser whereby the 

/ 

column of mepeury between then 8t least counter-balances the 
difference in pressure between the boiler and still. 


10, f^apparatus for the distillation of hydrocarbon 


J^soila, a still kaSSng a vapor chamber, an oil conduit through 
said vaoor chrmber. neat5>*^op maintaining pressure on the 
vapor chamber, a mercury ooilerV. ^ans for conducting mer¬ 
cury vapor from the boiler to th4 v^or'^i^jamper, and nsens 
for conducting condensed mercury fron the vap'>v s ch?rab 2 r to 
the boiler, the level of the boiler being lo* er tiiecNsihut of 
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of rr>eroury between the^a at least 
t he vap or ch sabe r, j 


the still whereby th 
counter-balances the 

Os^ In apparatus for the d1st illation of hydrocarbon oila^ 
a still having a vapor chamber, an oil conduit through said 
chamber, a mercury boiler, naans for conducting vsnor from A..* 
mercury boiler to the vapor chamber, a condenser, u^ana -Zp r 
conducting vapor ffom the vapor chamber to the condense/, reeans 
for maintaining pressure uoon the vapor chamber, tnej ^evel of 
the boiler being lower than those of the vapor chamber end con¬ 
denser whereby the columns of condensed meroury b/tvjeen the con- 

/ 

denser end the boilor and between the vapor chamber land the boiler 
more than counter-balsnoe the pressure in the/vapor chamber. 


lo In apparatus for the distillation/of hydrop 
a plurelity of stills, each having a vapor chamber e| 
Quit through 38id chamber, means for conducting oil 


arbon oils, 
nd an oil con 
successively 
oiler, and 
jo the vapor 


f 


through the oil conduits of said stLl?s, p. mercury b< 
moans for conducting vapor from XYp mercury boiler t( 
chambers of said stills, 

t 

\\ In apparatus for the/ distill*! ion of hydroc^roon oils, 

a plurality of stills, eaclz having a vauor chamber ajnd an oil con¬ 
duit through said chembe/, means for conducting oil Successively 
through the oil conduits of said st.lls, a mercury ooiler, means 
for conducting vapoa/ from the mere’.try ooil »r to the yapor chambers 
of said stills {*r/ nwans for controlling tne pressure in the 


vapor chamber! 




IjK apparatus for the distillation of hydrocarbon oils, 
a still/chamber, an oil conduit passing therethrough^ a chamber 
n of ^arger sise surmounting said still chamber and expending oe- 
/I'otv its top vheroby an annular chamber is'provided around the 
still chamber, ^aid oil conduit opening into the larger chamber. 


/ 
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mean 3 _or introducing oil into the oil c one ait % naans ?oV r 
*i thdr&v.'inu oil from the annular chamber and nean3 tor/ln-A 
trod join* -i heating medium into the still ehamoer uro] 

*• ho conduit. 


\3 -tv. In oli fist illation apparatus, a vapor chamber, 
o 'i/Tfiity of oil conduits passing therethrough/the 
rc’ii of surface! area of said conduits in s^oeuyG feet to 
volurne in cubic feet being at least 15 to 1, ^ana for 
forcing oil through the conduits '-nd means i or supplying 
irere.’.-y vepers in the vapor chamber around/the conduits, 

CVv- 

IV' ^rr; In oil flnt.it vntion acoaratu*', kv. upright vapor 
chamber, a plurality of oil con-' Jits Parsing therethrough, 

r cherroor or larger • * re jrmount; up*/>.'.!d vapor chamber and 

/ 

4 

>=*«o 1/s " o thereby or/, r.g an annular chamber 

sro V- ..c „ ■- hsi, Means fpr Introducing oil into the 

/ through 

c o i, luits md forcing t tov Krr.yy there iivCc said larger 

* 

or.- her, >• do fl -c* or !. tne ..larger cn amber above the oil 

/ 

co ^nits, me an 3 for v. it hire -/ng oiJ from the annular chars- 

4 

ier and mean? for i ntroduc l/-\g **. heat ing tedium into the 

/ 

vapor chamber around tne A roes, 
b—• / 

In oil distill*tier apparatus, *. va-.or crjai&oei, 
a plurality of upright oil conduits passing t, erethrougn, 
s chamber of ^urge/ el ie surmounting Sold still chamber 
end extend-ng be^iovr i ■ s too ■•■■heieoy an annular chamber is 
provider aro-i'/ the still chamber, a tubular casing sur¬ 
mounting s/.jA ,lsrg-.‘-r chamber, sai l casing being orrl itioned 
/ 

to ^orrn ^ hast exchanger, vapor + :jhes passing through said 


ne 


at pdcche.riger f r 'tne -'or Introducing oil into t fi e upright 


tithes in the still chamber, means for introducing a heating 
medium into the still chamber around the tubes v.hereby moors 
are evolved therefrom and caused to pass through the vapor 

, .o“ uC ^ ^ £5 ^ 

-io- ; ^ ^ 
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tubes of the heat exchanger, raear.s fjjr^r.trodacir.^ oil into 
sal? heat exchanger around•^ydrd'^Tubes an 1 means for donvey¬ 
ing the oil fror. ino-rfest exchanger to the tube3 in the 

,, -- 

3t ill ohHjjjo^rrT 


\i8. L mercury boiler corcprising vertically spaced 

chambe^, * tube extending oetveen said chambers and open- 

\ 

ing thereinto, a tube extending through the first 'mentioned 


tube and through the 3? id chambers, and moans for | sup dy¬ 
ing a heating medium around tne first mentioned tujoe urd 
through the seconVoentionad tube. ! 

\ ! 

lh. L mercury oois^er comprising vertically 3 p^ced 

chambers, * plurality otN^ubss extending betv.een said 

chambers onl omening there veto, tubes extending through 

the first ment lone 1 tubes ahe* N^hroagh the said chambers,. 

said internal tuoeu ix>ing concentric ,*it d the first men- 

\ 

t ionsd tubes, a.-id m-jyna for su poly mg bating ne d i;un 
around the first mentioned tubes and \hrougn the internal 
tubes* \ 

20 . A mercury ooiler comprising vertically spaced 
chambers, a plurality of tubes extendi nr between as id 
chambers end opening tnere into, costings of Large exposed 
surface around said tube 3 , internal lubes extending through 
the *irst mentioned tuDes and through the said chambers 
and moans for su poly lag a heating medium around the first 
mentioned tubes and through t.is interne) tribes. i \ 


-&*•> The improvement in tho ort^o^^trSfill ing hydrocarbon 
oils which comprises so he oil to the heating action 

of a condhaving r temoeretaro o^ . t) l 
^Iu*--'t5!?e?3ur3 of net over 2!>o lbs. 


-17“ 


„ .; PS\ 'i ■ ' ^ 


I 



BO 


The improveme it In the «-t of dictilliur rr^rtcivrton 
oils "/hich •jOTr'orLee 3 subjecting the oil in it nrenm 

• 0 i'-6 heatinc rction of p condensin'* vsnor ^ 1 > •> 

not less than about 66c° , th* ; ■'•essureV m.i j-. 0 ^ tie 

VOpOl t.eihg n)t over no *.■);. y' 

0^ y/ 

H Tne improve:,-sent in tee tr^ of distilling hve.rOoi.ro n 

oils vhich comprises floviug tn/oii in m confined sirs*..-; 
"through a cnamber containing^ coni erasing vapor having *. 
tenperature of 500 to lOOOr P* at a treasure not over 210 lbs, 
° a r square inch, and cojrtrolling the ore 3 ure noon thevanor 
in said chamoer. / 


*\ **« i.’fiiWvj.Toent i" the art of distilling hydrocarbon 

oils . hi on corijyri sea flovinf the oil in t confined 
through e cn^noer heated by a cof>'ansin^ v«por '.avio-* a 
temporotu^ of cOO to 1000^ ?♦ at & pressure not over 2T>0 lbs. 
/ ft 05r souare inch and maintaining auner-at ic3»vi.?rlc treasure 


^up^n the v .nor In said chamber *vh 

o r the oil^-bo v a—tha t — r.orr rrl- at tl 

y' T3io^r3/ 

at atmospheric pressure. 



t he vnp or i zc t i on 


at the cor re .3 o y*! r-r temperature 


(V: 


^ The improvers nt in the art of .distilling oil/^hich 
comprises passing the oil in a confined 3 trea.m, the'" ratio of 
the superficial area or vhicri in square feet tpr its volume in 
cubic feet is at least 8 to 1, and sobjectjgfg said* 3 trep.n 1 of 
oil to t oe heating action of a confeusiglc vapor. 

^w 

The improvement in the c^t of distilling oil which 

/ 

comprises passing the oil in *6 confined stream, the ratio 0 + 
the superficial area ofbfrhich in seuare feet to its volume 
in cubic feet is &T Uaat 8 to 1, and subjecting s?id stream 
of oil to thfi> liAating action of a condensing vaoor tne oil 
being^pessed at a rrte such that it is under distillation 


or not more than one half hour, 
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*1'! The improvement in the art of distill 


ing oil whic] 


comprises? passing the oil in a confined strearaj, the rati<y of 


the superficial area of which in square feet t|o its vol/rs 

AB- J~5 

in cubic feet is froa^ frD v o. i a ,o to 1, and subjecting v /stream 


of oil to the heating action of a condensing vhpoy ijs passage 
rbeing at a rate such that it is under d Is tillajt ion/for not 
more than one half hour and maintaining a temperature gradient 
between the heating modiura and the temperature /Of the oil of 
from p to if 0 . 

C*-' / j 

-Sth* The improvement in the art of disvilling oil wnich 
comprises passing the oil in a confined stream j the ratio 
of the superficial area of which in square feetj to its volume 
in cubic feet is at let st 8 to 1, subjecting said 3tream of 
oil to a heating action of a condensing vapor, jthe passage of the 

i 

oil being at a rate such that it if? under distillation for not 
mors than one half hour and maintaining a tercoajroture gradient 
between the heating medium any the oil of not mjore than 200°. 

The improvement iyf the art of distill ijg oil which 
comprises p 33ing the oilV in n confined stream,!the ratio of 
the superficial area of/v;hich in square feet to its volume 
'n cubic feet i3 at least 8 to 1, subjecting said 3trean of 
oil through a heating conductive wall to the heating action 


o* the condensing vaoor, the rete of oe.ssage of the oil beirg 
such that it ie suoject to said hating action for not T.-,ore than 
one hal' 0 ’ hour, controlling the temperature of the heating medium 


60 and GOO"' 
tue heatinsr 


so that t^fe 'oil acquires a temperature between q 

/ 

rith v /tomne rature gradient bet "eon the oil uad 
modiun of not more than 200°. 
iSu/ 

The improvement in the art of distilling oil which 

/ 

/a nnrises causing the oil ir a confined stream, the ratio of 

| 

the superficial area of which in 3quare feet to its volume 
i. cubic feet is at least to 1, subjecting daid stream of 

82 * ^1306 
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Jix through a heatin* eo.-r’active rail to the heatiug action, 
of the condensing V'.oor, the rate of oessuge of/the oil being 
such that it is subject to said heating action for not more 
than one na^f hour, controlling the tempore t*rre of the heating 
edirn 3o that the oil requires a temperature between ohO and 
OO 3 ’* ith b tenoeretu-e rradient/d 3 et\een the oil and t:,e 
heating medium of not more t^n from lb to oh°. 

<k ^ ./ 

*2. The improvew^jft in the art of distilling oil 

v ’hJch conprisee^jme^sing the oil in a confined stream, tne 
3 *toarficial^m^fc of which, in square feet to its volume : n 
cubic f>et being at least lo to 1, and subjecting 3nid stream 
o^ 6 il to the heating action of condensing nercurv vapor. 

~K3-■ — —-- 

—3B. The improvement in the art of distilling h^ai*cear'bon 

oils which comprises subjecting the oil in a flowing stream 

to the heating action of condensing mercury 

(K / 

2.^ The improvement in the art of distilling hydrocarbon, 
oils which comprises subjecting the all in a flowing steam 
to the heating action of condensing mercury vapor lTiaintained 
under super-atmosphoric pressurl. 


w 

d 

i 3 /the art of distilling hydrocar 


T ne , i nprovoment iythe art of distilling hydrocar 001 
oils which comprises subjecting the oil in. a flowing stream 
to the action of condensing mercury vaoor maintained, under 
super-a^iRCsph^ric pressure while maintaining sub-atmospheric 
pressure upon svVn oil. 


3>o —3a-. Ihe/improveTDent In the art of distilling hydro- 

carton oils which comeri 3 esubjecting tne oil^in a flow- 

/ 

ir.g stream to tho heating action of condensing merely vefor 


o ^er™ 


ma>m& 


tainad under super-atmo 3 pheric pressure 
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- 56 * The Improvers nt in the urt of distilling hyd^Or, 

, . .+ V-£t. \yr 

‘ a gtfnpriabs - ^ 


■ ov.- 

■ vapor 

ottyp 

8 

heric 

o- 

g it 

u 

500 lbs. 

9 

0- 

g it 
ndans- 
'pressure 
vapors 
b into 
ing the 

.... 

OjUj— 5^. The improvement in the art of distilling hydjje*^ 
carbon oils which comprises flowing the oil in-confined streams 
through successive chambers whereiri^>et5e^ivel higher temperatures 
are obtained, separating the^voxved vapors from each chamber from 
the unvaporized oil^jpaS^ing fre3h oil successively into heat 
conductive copt^ct" with the vapors from said oil streajns in the 
order^Tthelr temperatures, thereby preheating the *011 .end in 
turn flowing the preheated oil through the chambers. 
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Please End below a communication from the EXAMINER in charge of thf app licat ion of 

i 

.Howard et Burial .Up »551»300-.-jfnr-.- 

l 

.Art of Di stlllatio-iu------ \ ...— 


Commissioner of P at e n t*. 


On allowance of a claim or upon appeal revision as to form 

I 

may be required .(order 2749). 

The claims are unduly multiplied and Insufficiently 
differentiated. Thus, claims 4 and 6 do not differ patentably, 
since in apparatus claims the nature of the heating vapor is of 





no inportance. The claims are rejected as being indistinct; 
ex parte Duncan, 2760 O.G. ,207. One-fourth of the present number 

I 

of claims should be sufficient to cover the invention disclosed. 

( j,/ DIVISION is required between claims 18 to 20 for a 

I 

mercury boiler classified in clas* 122, and the remaining 
claims for process and apparatus for treadng oil. 

I 

DIVISION is further required between claims 1 to 17, for appa¬ 
ratus, and claims 21 to 39 for process. 

I 

The following pertinent art is cited. 



Hargrave 

Coffey 

Woolner 

Lucas 

Tschudy 

Clancy 



48,276 June 20, 1865 
60,477 Deo 18, 1866 
1,153,992 Sept.21. 1915 
1,183,091< Hay 16, 1916 
1,348,606 Aug. 3. 1920 
1,423,709 July 25,1922 




x 196-3 

« 


196-42 

196-31 

196-35. 



Examiner. 
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85 Oath. 

State of New Jersey, 

County of Union, ss: 

Frank A. Howard, Warren K. Lewis and Henry M. Noel 

7 r 

the above-named petitioners, being- sworn, depos^ and say 
that they are citizens of the United States and residents of 
Elizabeth, New Jersey, County of Union; Newtoh, Massa¬ 
chusetts, County of Middlesex; and Elizabeth, Nejw Jersey, 
County of Union, respectively; that they verily believe 
themselves to be the original, first and joint inventors of 
the improvement in Art of Distillation, described and 
claimed in the annexed specification; that they do not 
know and do not believe that the same was ever known or 
used before their invention or discovery thereof or pat¬ 
ented or described in any printed publication in any coun¬ 
try before their invention or discovery thereof,! or more 
than two years prior to this application, or in ipublic use 
oi- on sale in the United States for more than jwo years 
prior to this application; that said invention has not been 
patented in any country foreign to the United States on 
application filed by them or their legal representatives or 
assigns more than twelve months prior to this application; 
and that no application for patent on said improvement 
has been filed by them or their representatives or assigns, 
or with their consent, in any countrv foreign to the United 
States. 

FRANK A. HOjVARD. 
WARREN K. IiEWIS. 
HENRY M. NOEL. 

Sworn to and subscribed before me this 17th day of 
March, 1922. 

[seal.] KENNETH M. MAYHEW, 

Notary Public. 


(Here follows photolithograph, side folio 86.) 


5—6503a 


STANDARD OIL DEVELOPMENT COMPANY VS. 


GG 


c 


> i 


[Stamp:] Paper No. 5. Feb. 1), 1924. Division 31. 
Art of Distillation. 


Div. 31—Room 169. 

Application of Howard et al. Serial Xo. 351,300. Filed 

April 10,1922. 

Commissioner of Patents, 

Washington, D. C. 

Sir : 

In response to the Office Letter of February 10, 1923, the 
above entitled application is hereby amended as follows: 
Claim 5, line 5, change “supply means" to —boiler—. 
Cancel claim 6. 

Renumber claims 7 to 9 inclusive as G to 8 inclusive. 
Cancel claim 10. 

Renumber claims 11 and 12, as 9 and 10 respectively. 
Claim 13, last line, change “chamber" to —chambers—; 
renumber this claim as claim 11. 

Renumber claims 14 to 17 inclusive as 12 to 15 inclusive. 
Cancel claims 18, 19 and 20. 

Renumber claims 21 to 39 as 16 to 34 inclusive. 

Rema rks. 

In compliance with the requirement for division, claims 
18 to 20 have been cancelled and their subject matter will 
be presented in a divisional application. 

It is respectfully submitted that the requirement for 
division between claims 1 to 17 on the one hand, and claims 
21 to 39 on the other hand should be withdrawn. Al- 
88 though the first of these groups of claims relate to 
apparatus and the second to process, the subject 
matter of the two groups is very closely related. It is be¬ 
lieved that, upon examination, they will be found so closely 
interlocked that it would not be proper to separate the two 
groups of claims. Both groups of claims are believed to 
fall within the same field of search and in view of their 
close inter-connection, it is submitted that the requirement 
for division should be waived. In view of tlie objection 
that the claims are unduly multiplied, they had been very 
carefully studied and original claims G and 10 have been 
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cancelled as differentiating but slightly froi|i original 
claims 4 and 9 respectively. Apart from these two in¬ 
stances, diligent study of the claims lias failed to reveal 
further instances in which there is a lack of sufficient dif¬ 
ferentiation between claims. The difference^ between 
claims such as claims 1 to 5 on the first claim pajge are ob¬ 
vious. Claim G (present numbering) is more specific than 
claim 5 in describing the use of a mercury boiler, and claim 
7 is more specific than claim 3 in describing the addition 
of means for maintaining pressure on the vapor chamber 
on the still. Claims 8 and 9 clearlv differentiate from the 
previous claims in pointing out specific relationships be¬ 
tween the mercury boiler and the various parts o|f the still, 
and of the connecting conduits for purposes clearly set 
forth. Claims 10 and 11 describe apparatuk in which 
89 a plurality of stills are employed with a single mer¬ 
cury boiler, there being a specified relationship be¬ 
tween the parts. Claims 12 to 13 inclusive rekite to de¬ 
tails of still construction particularly designed for use in 
connection with the invention. 

Similarly, with respect to the process claims, it is be¬ 
lieved that there are in every case, clear and obvious dis¬ 
tinctions between the claims. Claim 17 is more specific 
in the temperature relations expressed than is claim 16. 
Claim 18 adds to the process of claim 16 a particular 
method of handling the oil and features of pressure in 
1 lie vapor or heating chamber of the still which are use¬ 
ful in securing an adequate temperature control. Claim 19 
adds an additional process detail in stating broadly that 
the vaporization of the oil is increased above Unit normal 
at the corresponding temperature at atmospheric pressure, 


thereby indicating that either inert gases or subatmospheric 
pressures may be applied. Claims 21 to 26 describe both 


generically and specifically certain relations between vol¬ 
ume of heated oil and the area over which it is applied, 
these having been found to be of importance in connection 
with the use of a condensing vapor, as specified jin these 
claims. Claims 27 to 31 describe a process in vfhicli the 
heating action of condensing mercury vapor is employed, 
and it is believed that the differentiating features) in these 
claims are obvious. Claims 32 and 33 ad^ to the 
90 earlier claims describing the use generically of a 
condensing vapor of a specific type, the features of 
preheating the oil, and, in after treatment the separation 
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of vapors from unvaporized oil. It is believed that the dis¬ 
tinction between the two claims themselves are too obvious 
for discussion. Claim 34 clearly differentiates from prior 
claims in the generic invention described. 

The art cited has been carefully considered, but its per¬ 
tinence to the claims is not seen. The Hargrave et ah, pat¬ 
ent is pertinent only in that it shows the use of mercury 
in a heating device, but there is no suggestion in this patent 
of the invention of any of the claims of the application. 
The pertinence of the Clancy patent to any of the claims 
is likewise not apparent. The Tscliudv patent shows a 
vague resemblance in some features to that portion of the 
apparatus described in claims 12, 14 and 15; the resem¬ 
blance is. however, superficial, the oil carrying conduits of 
the claims being absent in the Tscliudv structure. It is also 
to be noted that in Tscliudv the effective heating of the 
main bulk of oil is not carried out bv flowing the oil in con- 
lined streams through a heating chamber. The pertinence 
of the Coffey and the Lucas patents is not apparent. The 
Woolner patent is believed to have no bearing except, pos¬ 
sibly, in the showing of preheating methods and even in 
this patent there is believed to be disclosed no process or 
apparatus having a direct bearing upon the claims, even 
upon claims as broad as present claim 34, as Woolner does 
not effect the heating of the liquid in any manner analogous 
to that described in the claim referred to. 
hi The remarks above made are not intended to be 

exhaustive; they indicate clearly, however, that a 
careful studv of the claims and the references does not 
bring to light the specific bases for the objections made by 
tiu* Examiner that tin* claims differentiate insufficiently; 
nor for tin* citation of the particular references named by 
the Examiner.. It is therefore respectfully requested that, 
if the objections of the Examiner are persisted in, he point 
out or indicate somewhat more specifically the claims 
which lie regards as differentiating insufficiently from one 
another and also point out the bearing of the references 
upon the claims. 

Respect full v submitted, 

! * DYRENFORTH, LEE, CHRITTON 

& WILES, 

Attorneys. 

Chicago, Illinois, February G, 1924. 
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Pleaae find below a communication from the EXAMINER in charge of the application of 

_Howard ft_*.l*-..ril*d April I0a„.1922* . aerial. J&51,3ail.-... 

.Art .of. Distillation*.......1._. 


•ffltenuu, 


Commimionrr of Patents. 


with, the ap* 


Amendment filed John 8, 1924 fte is of record^ 

The requirement of division between ''*) claims 1 to 16, 
and (b) elaiaa 16 to 34, is repeated and made final 
proval of the lav examiner, who state* in /his decision that "the 
inventions are distinct*. 

Claims l to 15 for apparatus, fall within sub-classes 98 

i 

and 104, and claims 16 to 34 fall within sub-class 47, all of 
Class 196 — Kineral Oils. 

Claim 1 is rejeoted as being merely functional 
three lines. 

Claims 1, 2, 3, 6,/li and 13 are rejected as not pointing 

our the alleged invention in view of the various specific process 

I 

limitations, such as the particular beating agent (Mercury). 

These claims are for apparatus and the essential structure of the 
same should be set forth. 


1 in the last 


Claims 5, 6, 8, 9, 10, 11 and 15 are rejected on the ground 

the, specific still jfo il tubes) and 


wmi nou tUQOB) 

of lack of patentable combination betweenythe specific means for 

supply a heating agent to the same, or between the plurality of 

I 

stills and the remainder of the apparatus in view of 


forward 

Dobbs 


1,274,405 Aug. 6, 1918 196/128 
1,231,509 June 26, 1917 196/48 


55 H 3 ®' 

•A *■ 
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who shew a aeries of stills in which oil is heated hy superheated 
steam. 

Claim 8 is rejected as being indefinite in that"the condens¬ 
er” (line 5) and "the column of mercury" (line 7) have no expressed 

f 

antecedents. 

Claim 9 is similarly rejected with respect to "the colics ns 
of condensed mercury" in line 8. 

Claim 9 is rejected as not setting forth sufficient struc¬ 
ture to support the last four lines. 

and 

Claims 12, 14 4e 15 are rejected as not reading on the 
drawing with respect to "an annular chamber around the still chamb¬ 
er" • 2» annular chamber 57, la around only the upper part of 

the heating chamber 20* 

Claim 19 is rejected as being indefinite end functional in 
the last 4 linos. 

Claims20 to 53 are rejected on the ground of lack of patenta¬ 
ble combination between the specific heating agent (condensing va- 

JSBflL<aX1.9 

por) and tin remainder of the process particularly/diaenaions of 
the oil body or the time, or temperature gradient, in view of Bubbs 
or forward, both cited, or Clancy of record. Zt is noted that 
Clancy shows the use of mercury vapor as a heatings gent* 

Claims 1 to 7, 10 and 11 are rejected on Bubba, el ted. 

Claims 12, 14 and 15 are rejected as not involving invention 

over 

Schalk (Stsissue) 5,988 July 28, 1874 196/110 

or Benton 342,564 May 25, 1886 196/26 

or Suzuki 894,407 July 28, 1908 159/25 

l 

Zt is noted that Benton And Suzuki show baffles above the 
heated tubes. 

Claim 15 is rejected on the ground of lack of patentable 

i 

combination between the specific vaporizer and the condensing 
means in view of Tschudy 1,548,606 Aug. 3, 1920m 196/100 

Claims 13 and 20 to 26 are rejected as not involving in¬ 



vention over Bubbs cited in view of 


4 


•tft 


#561^00 -3. 

I 

I 

i 

• Pie 1 b ticker 477,153 June 14, 1892 1^6/58 

or Levis (Brit.) '7.535 of 1915 * 

who ehcv the heating of a rapidly flowing stream op oil in tubes 

of less than tvo inches diameter. 

| 

Claims 16 to 19, 27 to 32 are rejected as npt involving in* 

I 

vention over Dubbs, cited in view of Clancy cited. 

Claims 33 and 34 are rejected on Dubbs cited, in view of 

the use of oil vapor to preheat the oil as shown by 

Hess 1,443,742 Jan. 30, 1923 196/134 

or Borrmann 1,220,067 Mar. 20, 1917 196/25 
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i./.VISION 31. 


Application of 
Howard et al. 

Serial Ho. 551,300 j 

Piled April 10, 1922 ) 


ART 07 DISTILLATION 
Div. 31 - Rood 314 


Corami 33ioner of Patents 
Washington, D. C. 

Sir: 


In response to the Office Letter of August 8, 1924, 
the above-entitled application is hereby amended as follows: 

Claim 19, line 6, change • increasing 8 to feffectingf 


line 7, canc el *above that normal* and substitute_j [sBndcr a 

its vapor pressure*. 


pressure due to its own vapors 



p-mriPTre 


The applicants elect to prosecute in this application 
the process claims 16 to 34, under the practice in ex parte 
King. 

Claim 19 has been amended to cure the objections made 
in the Office letter that it is indefinite and functional in 
its last four lines. As now worded, the claim is believed to 
be clear and explicit. As well known in the practice of oil 
distillation, as well as in the distillation of other materials, 
there are two methods in which distillation can be conducted 
with the vapor pressure of the material being distilled less 
than that at the corresponding temperature under mtmospherfc 
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pressure condition*. These arc by distillation under vacuum, 

i 

and by distillation (in the ease of oil) with steam or a similar 

| 

inert gas. It is believed that claim 19 is no longer open to 

T 

this objection. 

It is submitted that claims 16 %o 24 are n<jt met by 
the art cited. In the patent to Clancy* the mereux|y rapor 

i 

present is most decidedly not a heating medium* and! no heat is 

I 

imparted to fee oil by Its condensation. On the contrary* it is 
present as a constituent of the mixture to be heated* and this 
entire mixture* including the mercury vapor* is subjected to 
the heating action of hot combustion gases. 

I 

Hone of the other references cited in any wzjiy indicate 

or suggest the presence of conditions such as those set forth 

I 

in these claims. Pielstlcker heats by means of extremely hot 

combustion gases* and so apparently does Levis. Dubbs and 

I 

Harvard both employ superheated steam* a gas vhich is not under 

i 

condensing conditions at the temperatures employed* nor at any 

, ! 

temperatures approximating those used in the processes of the 

| 

cited patents* nor* for that matter* in the claims under 

, I 

rejection. neither Hess or Borrmann even approximate the con- 

| 

dltion8 set forth in the claims. 

It is submitted that the process of the claims 1 b clearly 

j 

inventive. The applicants have here developed a process vhich 

approximates flash distillation processes in its rapijdlty of 

I 

operation and handling of materials, and at the same time, permit 

I 

these conditions to be approximated while avoiding to a maximum 
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extent cracking or decomposition of the oil under treatment. 

To acconpliBh this, it has been necessary to secure, at 
relatively high temperatures, very high heat transfer rates 

i 

end this with relatively low temperature differential between 
the heating medium and the material being heated. This the 
applicants have accomplished by employing a condensing vapor 
which condenses at temperatures at 500 to 1000° ?. within 
limits of pressure not exceeding 200 pounds per square inch. 

These .conditions are neither obtained or suggested in any of 

the art cited, and as they produce new results in the art of 

oil distillation, it i3 submitted that they are clearly patentable. 

Furthermore, claims such as 18, 19, 28, 29, 30, 31 and 
32 point out that there is a difference of pressure control in 
the chamber containing the heating medium described and the oil 
being distilled, in certain of these claims it being specifically 
pointed out that the heating medium is under pressure and the 
oil under subatmospheric pressure conditiona- These features of 
the process are clearly not anticipated by the art cited. 

It is respectfully submitted that tho application should 
be reconsidered and allowed. 

Very respectfully, 

X . CJX. 

Attorneys 

Chicago, Illinois 
July 6, 1925. 
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D*r. 31 su>oa 312 W » 33 ;SH. ^ ^ 6 

- — Department of Commerce I ----- •**,, 

•rntZ *v — UNITED STATES PATENT OTF1CX r - | ' !W?l2*!SJfcZ2S 

WASHINGTON MAILED ! 

PUaae And below a communication from the EXAMINER in 

charge of this application g . . SEP 1 / 192$ 

Commiuioner of PaitnU Applicant; Howard 6t al • , 


Dyrenforth, lee, Chritton & 

411 ee, 

2nd tfatl. Bank Bldg., 
Washington, D. C. 


-Sex,...So, 6 fl* 3 0Q J 

Tiled Apr. 10, 15 
For Art of distil 


51,30Q i 
10, T922, 
f distillation. 


Amendment filed July 8, 19 25 is of record. 

I 

Applicants having elected to prosecute claims 16 to 

! 

34, action on the merits of claims 1 to 15 inclusive, is not 
given. 

ClaiOB 16 to 19 inclusive are rejected as failing to 
point oat xhe invention. Although the mercury vapbr employed by 
applicants may be at a temperature of 500° to 1000^ ?. at a pres¬ 
sure not over 200 lbs., it is not thought that applicant may de¬ 
fine the very substanoe of the invention (mercury ijapor) by mere¬ 
ly stating the temperature range of operation therewith. 

^lalms 16 to 19 inclusive are each further rejected as 
not patentable over 

Forwa.d 1,299,449 Apr. 8, 1919 196/85 

Claim 19 is further rejected as misleading and redundant, 

i. 

Applicants recite subjecting the oil in a chamber to a vapor 

having a certain temperature at a pressure not over 200 lbs. . and 
n 

the/ repeat "maintaining superatmospheric pressure upon the vapor 

* 

in 8aid chamber". 

Claims 20 to 25 inclusive are each rejected as not 
patentable over Forward, cited. The temperature gradient between 

I 

the oil and the steam, maintained by this patentee, |is of the 

I 

order of that specified by applicants. The limitation in these 

claims with respect to the ratio of the superficial area of the 

: . I 

stream to its volume,end the rate of passage of the jcil through 

said stream is not considered as leading patentability to the 

claims. In the present state of the art, these limitations are 


not matters of invention, but come within the purviejw of the 


* 

if*. 


76 


- 


v'551,300 


engineer designing the plant. 


In c la tas 22 
confusing and dees not 
Attention is 
Field * i 


and 25, the expression "20 to 25 to 1" is 
actually set forth the rr.tic range intended, 
called to 

1,403,471 Jan. 10, 1922 19 6/119 


as shoeing ,he use cf mercury vapor to heat oil. 

Olairts 26 to 31 inclusive are rejected on Forward, cited, 
in view of Field, cited. Jhere would he no invention in substi¬ 
tuting rr-ercury vapor as the heating agent in the chambers 3, 4 and 
5 of Forward, in view of Field. In this combination of references 
although mercury vapor were substitute*! for steam in the chambers 
3, 4 and 5, steam could still be injected into the oil(at 19,) as 
specified in claims 30 ana 2L • 

flairs 32 is reacted on the reference of claims 16 to 
19 inclusive. 


^lnim 33 is rejected as not ps rentable over Forward, 
cited, in view of the preheating of oil by means of evolved vapors 
as shown in Du'obs, or Borrmann of record, or 
Stewart 1,163,570 ^ec. 7, 1915 196/134 

Claim 34 is rejected as not patentable over Dabbs, or 
30rrmann. of record, or .Stewart, cited. 
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Application of"-' \ i 1 ^ 

Howard et al. j AHT 0? DISTILLATflOff 

Serial Ho. 551.300 ) Div. 31 - Room 312 

j 

Piled April 10, 1922 ) 

Commissioner of Ifetents 
Washington, D. C. 

Sir: | 

In reply to the Official action of September 17, 1925. 
please enter the following amendments: ! 

u'Ba.ge 9, line 16, change *24° " to fc25^; ^.ine 17, 

. 

change "59°* * to f50°/ ; lines 19 and 20, change "24;24 a , and 24 b " 

.A/ 11 T- 


to t25»25 a _and_255-; line 25, after »&£." insert 




- Claim 22, line 4, delete *20 to 25" and s^ustitute 
t20_r25-J | 

Claim 30, line 2, after "comprises" inseri f-injecting 

steam into the oil andU: same line before "in a flow> insert 

✓ - 

^and steam-]; lines 4 and 5 delete "and injecting st^am into the o 
^tJlaim 31, line‘•27 aTter "comprises" insert linj ecting 
steam_iaAQ-the oil-and«?; line delete "i njecting " line 5, 
delete "steam into the oil ": same line delate "it" axyi sub¬ 
stitute - /the oil and steam-. 

Cancel cl ai m 34 and add the following claims: 


34. The method of distilling^hydjweaf'SonjoiIs which 
consists in heating said oils t^d^tftilllng temperature by in¬ 
direct heat derived frsya-^2ie*latent heat of a condensing vapor. 


oil" 


and regulat; 


temperature of said condensing va^>or by the 


Ltion of its pressure. 


* { 

Ss, ^ a* 

Mi. **- 


rjv o 
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35* The process of distilling mineral oil shich 
comprises subjecting s body of liquid mercury to heat sad 
driving off mercury vapor, flowing a stream of oil continuously 
into and out of a confined space and distributing the oil there!' 
over a large area, flowing into heat-exchange relation, but out 
of contact, with the oil in said space, mercury vapor in such 
volume, and at a pressure corresponding to a temperature of 
condensation so substantially above the temperature of the oil, 
a3 to effect, by heat exchange and condensation of mercury vapor 

i 

the vaporization of a predetermined fractional part of the oil, 
withdrawing and cpndensing the oil vapors, and returning the 
mercury condensate to the body of liquid mercury. 

35. The process of distilling mineral oil which com¬ 
prises subjecting a body of liquid mercury to heat and driving 
off mercury vapor, flowing a stream of oil continuously into and 
out of a confined space and distributing the oil therein over a 
large area and maintaining it under vacuum, flowing into heat- 
exchange relation, but out of contact, with the oil In said space, 
mercury vapor in such volume, and at a pressure corresponding to 
a temperature of condensation so substantially above the tempera¬ 
ture of the oil, as to effect, by heat exchange and condensation 
of mercury vapor, the vaporization of a predetermined fractional 
part of the oi! withdrawing and condensing the oil vapors, and 
returning the mercury condensate to the body of liquid mercury. 
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37. the process of distilling mineral oil which con- 
prises subjecting a body of liquid mercury to heat and driTing 

off mercury vapor, flowing a stream of oil continuously into aid 

I 

. out of a confined space and distributing the oil therein OTer a 

I I 

: large area, flowing into heat-exchange relation, but out of con- 

I i 

I tact, with the oil in said space, mercury vapor in such volume, 
and at a pressure corresponding*to a temperature of condensation 

; so substantially above the temperature of the oil, as to effect, 

I 

by heat exchange and condensation of mercury vapor, the vapori- 
zation of a predetermined fractional part of the oil, regulating 
the rate of flow of the mercury vapor into heat exchasjge relation 

the mercury 


with the oil^ccndensing the oil vapors, and returning 
j condensate to the body of liquid mercury* 

36. The process of distilling mineral oil wl 
prises subjecting a body of liquid mercury to heat and; driving 

i 

off mercury vapor, flowing a stream of oil continuously* into and 

I 

out of a confined space and distributing the oil therejin over a 
large area, flowing into heat-exchange relation, but out of con¬ 
tact, with the oil in said space, mercury vapor in such volume, 

i 

and at a pressure corresponding to a temperature of condensation 
so substantially above the temperature of the oil, as to effect, 

I 

I 

by heat exchange and condensation of mercury vapor, the vapori¬ 
zation of a predetermined fractional part of the oil, the absolute 

. 

pressure at which the mercury vapor is condensed being Substantially 


hich corn- 


higher than the absolute pressure under which the oil is vaporized, 
ing' 'tty oil vapors, and returning the mercury condensate 
to the body of liquid mercury* 
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39. The process of distilling mineral oil which com¬ 
prises subjecting a body of liquid mercury to heat and generat- 
ing mercury vapor, continuously flowing a stream of oil suc¬ 
cessively through a number of confined spaces and in each of 
said conf ined, spaces distributing the oil therein over a large 
area, flowing- mercury vapor so generated directly and independently 
into heat exchange relation, but out of contact, with the oil in 
each of said spaces, and in such volume, and at a pressure corres¬ 
ponding to a temperature of condensation so substantially above 

the temperature of the oil, as to effect, by heat exchange and 
condensation of mercury vapor, the vaporization of a predetermined 

ft l,, y i 

fraction of the oil tn^ such spacei^conuensing the oil vapors, and 
returning the mercury condensate to the body of liquid mercury. 

40. The process of distilling mineral oil which com¬ 
prises subjecting a body of liquid mercury to heat and generat¬ 
ing mercury vapor,, continuously flowing a stream of oil suc¬ 
cessively through a number of confined, spaces and in each of 
said confined spaces distributing the oil therein over a large 
area, flowing mercury vapor bo generated directly and independently 
into heat exchange relation, but out of contact, with the oil in 
each flf said spaces, and independently regulating the rate of 
flow of the mercury vapor into such heat exchange relation with 
the oil in each space, the mercury vapor being admitted into heat 
exchange relation with the oil in each space in such volume, and 

at a pressure corresponding to a temperature of condensation sub¬ 
stantially above the temperature of the oil, as to effect, by 
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heat exchange and condensation of mercury vapor, .the vapori¬ 
zation of a predetermined fraction of the oif^l^^id spaced 
^condensing tne oil vapors, and returning the mercury condensate 
to the body of liquid merc ury* _ 



REMARKS 


It is respectfully submitted that claims 16 to 34 are 
allowable over the art cited by the Examiner* The Examiner has 
cited no disclosure of the employment of a condensing vapor for 

the purpose of distilling hydrocarbon oils* It is therefore 

l 

apparent that the applicants have introduced intb the oil art 
a radically new principle and therefore it is respectfully sub¬ 
mitted that their claims 16 to 34, including the new claim 34, 
should be allowed* 

forward*s U. S. patent Ho. 1,299,449 is thought to be 
completely irrelevant to the applicants r claims* forward*s 
coldest stage occurs in chamber 3 and since he says on page 1, 
lines 47 to 49 that "the steam temperature maintained con¬ 
stantly in heater 3 is abov*. 450° F.", it is obvipus that he 
has no condensing vapor in any of his chambers* 

field*s U. S. patent Ho. 1,403,471 discloses the use 
of mercury vapor for the purpose of heating an autoclave, field 
makes no disclosure adT the possibility or the desirability of 
utilizing mercury vapor in distilling oil. It is thought that 

there is no ground for the combination of field ahd forward. 

r 

forward cannot operate with a condensing vapor because if he did 
so, his pressure being uniform throughout his chambers, he would 
obtain identical temperatures in all the chambers, whereas 
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Forward’s whole specification an£ claims are based upon the 
existence of radically different temperatures in chambers 3, 

4 and 5. The only yia.y in which Field could be combined with 
Forward without abandoning Forward’s whole scheme of operation, 
would be to utilize Field’s superheater 40 and use superheated 
mercury just as he uses superheuted steam, that is without the 
presence of a condensing vapor* 

It is thought that the applicants are entitled to 

i 

define tneir heating medium by its property that it is a con¬ 
densing vapor at temperatures of 500 to 1000° F. at a pressure 
not over 200 pounds. A reference to any chemical pocketbook 
will disclose numerous substances which fall within this class* 

For example, sulphur and phospnorus are readily recognizable 

i 

as equivalents for mercury as to physical properties and could 
be used for axi'licants* method in an apparatus of chemically resistant 
metal, modified to prevent solidification in the lines,. Further, 
a8 indicated in the last line of page 6, hydrocarbon oil vapor b 
may be used. 

Tfith reference to claim 19 it is pointed out that a 
pressure not over 200 pounds does not necessarily imply super- 
atmcapheric pressure and accordingly the phrase "maintaining super- 
atmospheric pressure upon the vapor in said chamber ", is not 
thought to be either misleading or redundant. 

It iB respectfully submitted that the rejection of 
claims 20 to 25 is erroneous because they call for distillation 
by the action of a condensing vapor under conditions specifi¬ 
cally set forth, which is not shewn by Forward or any other 
reference cited by the Bxaminer. It is submitted that where 
the applicants have introduced a radically new method of dis¬ 
tilling oils, they are entitled to claim the same together with 
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temperature gradients, ratios of areas to volumes and rate 
of passage of the oil, which they have found to give remark¬ 
ably excellent results with their new method. In vibw of the 
failure of the Forward reference to show the fundamental pro¬ 
cess features of these claims, it is believed that the rejection 
thereupon should be withdrawn* 

It Is thought that the expression *20-25 to 1* of 
claims 22 and 25 is perfectly clear in view of the proceeding 
part of the phrase "the ratio of the superficial area of which 
in square feet to its volume in cubic feet”. 

i i 

Claims 30 and 31 have been amended to call for the 

I 

! 

heating of & mixture of oil and steam, yorward injects steam 

i 

af ter the heating* 

i 

As to claim 33 it is notated out that the applicants 

i 

do not broadly claim the preheating of the oil with Ufe vapors, 

I 

but claim this feature together with & radically new method of 
distilling oil, that is, by the employment of a condensing vapor 
whereby the oil is vaporized by the latent heat of the condensing 
oil. The employment of the condensing vapor as a source of heat 

is fundamentally different from the use of a superheated non- 

. 

condensing vapor. The condensing vapor gives up the latent heat 

of condensation, which is very considerable, at a uniform tem- 

I 

perature which can easily be regulated by regulating -he pressure 

i 

of the vapor. The superheated non-condensing vapor vupies con- 

f 

siderably in temperature during its use owing to its ^mall specific 
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beat and the only temperature control possible is to regulate 
tire initial degree of superheat. 

New claim 34 is thought to be clearly allowable in 
view of the foregoing discussion. New claims 35 to 40, are for 
processes of distilling mineral oil by the heat of condensing 
mercury vapor and are therefore thought to be clearly allowable 
over the art cited. 

Reconsideration and allowance are respectfully 

solicited. 


Very respectfully. 


%pu~L*L, Iul x ^■ 


Attorneys 


Chicago, Illinois 
August 27* 1926. 
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Department '■'F Commerce 

UNTtO STATT. r'ATENT OFFICE 

WASHINGTON 
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Heme And below a communication from the EXAMINER In 
tharge of this application. /7 —. . / . 

vnenuu, 5, (£4i4w 

Commi»*io ucr of Patent*. Applioant: g oward ct ^. f 

f";/ 0 ' 6 a L suo ■ 

For -ier. ,10. U 22 , 

Art -s>f d jjs ti lie ti on• 


*)yrenforth, lea, 0e.£itton & Wf^es, 
Second iiatl. Ban* 3Hdg., 
Washington, h. C. 


Brace t 
Penniman 


Amendment filed. Aug. 30, 1926 is of record. 

I 

Hacorded: 

1167158 Jan. 4, 1916 196/119 

1429622 Sept.19, 1922 r9o/l32 


In accordance with applicants* election, action on claims 

• . i 

1 to 15 inclusive is not given. I 

Claims 16 to 40 are rejected on the references anu for the 

i 

reasons of record. Attention is called to page 2,{lines 118 to 
121 of Field of record therein it is clearly indicated that mercury 
vapor i3 utilized for the volatilization or distillation of a liquid 
which obviously may be oil. 

Claims 16 to 40 are farther rejected ojt Penniman cited 
in view of S:met cited or Field of record, Fhere would be no in- 
vention in substituting mercury—vnpor as tne heating medium in 

r 

stills 1, 2 and 3 of Penniman, in viev; of .immet or L’iela, who rec¬ 
ognize all the advantages to be realized from the upe of mercury 

vapor ns a heating mediurn. It is to be notea that! penniman con- 

I 

templates the U3e of heating media other than steaml* dee pa;;e 2, 
lir-jes 12 to 18 and lines 63 to 73. 
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Application of 


PRAKK A. HOWARD, et al 
Serial No. 551,300 
Piled April 10, 1922 


ART OP DISTILLATION 
Div. 31 - Room 312. 




Commissioner of Patents, 

Washington, D. C. 

Sir: 

In reply to the Official action of December 15, 
1927, please enter the following amendments. 

•^Cancel claims lg~, 17, 18'. 19 ". 2 7", 28, 29, 30 , 
51, 32, 33 and 34. 




Add the following claims. 


41. The improvement in the art of distillim 
hydrocarbon oils, which comprises continuously distilling 
the oil by flowing it in a stream of narrow cross/section 
in heat exchange with vapors of a distilling medium having 
a temperature of condensation of from 500° Pi to 1000° P. 
at a pressure not to exceed 200 lbs. per jrfquare inch, con¬ 
tinuously withdrawing said distilling medium, reheating the 
same, returning it to the distilling^zone, and withdrawing 
and condensing vapors distilled.from the oil. 

42. hethod according to claim 41, comprising con¬ 
densing the vapors of the distilling medium, and venting 

uncondensed gases ^hd vapors therefrom before reheating 

/ 

said medium. 



43. Method according to claim 41, comprising 
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i 

I 

supplying the distilling medium under superatjmospheric pr* 
sure,, condensing the vapors of said medium anjd aeturning/the 
^resulting condensate by hydrostatic pressure to the relating 
■step. 

, i 

44. The improvement in the art of 4 is tilling 
hydrocarbon oils which comprises continuously distilling 
the oil by flowing it in a stream of narrow crpss section 
in heat exchange with mercury vapor, withdrawing condensed 
mercury vapor and returning the condensate yco a reheating 
zone, separately condensing a portion of the njercury vapors 
passing from the heat exchange operation/ ventjing uncondensed 
gases and vapors from said condensate ,/ f >assing| said conden- 

7 i 

sate to the reheating zone, and withdrawing an|i condensing 
vapors distilled from the oil. / I 


Ls/i 


45. In the art of distilling with a medium having 
a temperature of condensation of from 500° F. io 1000° F. at 

/ i 

a temperature not to exceed /200 lbs. per square inch, the 

improvement which comprises vaporizing said medium, passing 

/ 

the vapors in heat exchange with a material to jbe distilled, 

I 

withdrawing uncondensed vapors of said medium, (Condensing 

/ I 

said vapors, venting light vapors and gases frojm said con¬ 
densate, and returning said condensate to the vjaporizing 

/ 

operation. 

/ 

/ j 

7 46. Kethod according to claim 45 in Ahich the 
mediunris vaporized under superatmospheric pressure and the 
hydrostatic head on the condensate of said medium is suffi- 
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clent to return the condensate to the zone in which tl 
medium la vaporized, 

47, In the art of distilling In a cycllyfc system 
with a mediun having a temperature of condensation of from 
500° F, to 1000° 7. at a pressure not to excee<y200 lbs, 
per square inch, the improvement which comprises vaporizing 
said medium, passing the vapors in heat exchange with the 
material to be distilled, regulating the temperature of the 
vapors of said nedium by adjusting the p/essure thereon in 
the heat exchange operation, condensing vapors of said medium 
escaping from the heat exchange operation, collecting the 
condensate thereby produced from sa/d nedium, and returning 
said condensate to the system. 


48, In the art of distilling in a cyclic system 
with a medium leaving a temperature of condensation of from 

t \ 

500° F. to 1000° F. at a temp er ature n ot to exceed 200 lbs, 
per square incl^., the improvement which comprises vaporizing 
said medium, passing the/vapors In heat exchange with the 
material to be distilled, condensing vapors of said medium 
escaping from the hea/t exchange operation, collecting the 
condensate thereby/produced from said medium, regulating the 


i/n 


temperature of the vapors of said medium by adjusting the 


pressure thereon in the heat exchange operation, and return¬ 
ing said cop^snsate to the system, 

7 

f 

49, Method according to claim 48 in which the 

heat .exchange nedium is vaporized under superataoapheric 

/ 

pressure and the condensate produced from vapors of said 


in 
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medium is maintained under a hydros 
return said condensate to said zn'ne. 


ic pressure sufficient to 




Twelve claims have been cancelled and nine n^w claims 
flie retained and new claims are thought to be clearly 

I 

allowable over the art cited. 


Field discloses a heating system which would 


impractical and inoperative for the distillation of ol[la. It 


is pointed out that vaporizing in an autoclave is not 


be wholly 


distil. 


i 


lation. To maintain a uniform pressure of mercury vahor it is 
necessary to withdraw continuously a certain quantity thereof. 
According yield’s pump 32 must draw mercury vapor into the 
mercury condenser 27 so that there is a continuous abspration 
of mercury from the heating system. Valve 27^ cannot ke 
opened during the operation because It would allow air to enter 
end would not permit mercury to pass- out. The container 27 
would soon become filled with mercury and the operafcioji would 
have to cease. 

Field has no disclosure or suggestion of maintaining 
a small temperature difference between a liquid to be ^istilled 

i 

and the heating medium, neither does he show the use <jf pipes 
of small diameter for the continuous passage of oil in heat 
exchange with the mercury. Penniman does not amplify Field 
In this respect; he a bulk supply of oil heated by steam soils. 


3rmet cannot be seen to have any relevance whatever . 
of the pressure of the condensing mercury’ is suggested. 


Vo control 




*»• ;» 
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Claims 20, 21, 22 , 23 , 24 , 25 and 26, recite limitations 
as to -volume, surface and time which are of the greatest importance 
in a practical utilization of a condensing vapor, particularly 

mercury vapor. Ho such limitations can be seen in the art cited 

* 

and these claims are therefore thought .to be clearly allowable. 

Claim 34 is also thought to be clearly allowable. Field 
does not relate to distillation and is inoperative and inapplicable 
to a method of distilling hydrocarbon oil. Penniman does not 
heat by a condensing vapor* He uses a mixture of superheated and 

i 

wet 8team - that is, superheated steam* Adventitiously he may 
get some condensation in the coldest still but in general practi* 
cally the whole of the heating is by a superheated vapor and the 
temperature is not regulated by pressure. 

The same remarks apply to claims 35 to 40. These claims, 
drawn on an operative and valuable process, cannot be seen to be 
anticipated by Penniman who uses a superheated medium uncontrollable 
by pressure and Field who does not teach an operative method of 
controlling temperature by pressure. In addition, these claims 
contain limitations of great importance in practical operation 
with mercury vapor and totally undisclosed by the art cited. 

Such limitations are the flowing of a stream of oil continuously 
into and out of a confined space, distributing the oil over a large 
area and maintaining the oil under vacuum, etc. 

The new claims 41 to 49 have been carefully drawn in 
view of the art cited. Claim 41 is thought to be clearly allowable 
over Penniman and Field for the reasons discussed. Claims 42, 44 

i • 

and 45 contain an expedient which os considerable importance in 
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the process and is not disclosed in the art cited; tjhat is the 


▼eating of gas before reheating the medium. Field dpes not vent 
the returning medium but unsuccessfully endeavors to remove gases 

directly from the heating chamber. Field makes no provision for 

I 

distilling the medium under superstmospheric pressure and return- 

■ 

ing the condensate by hydrostatic pressure as called for by claims 
43, 46 and 49. Claims 47 and 48 are through to be clearly allow¬ 
able since they call for condensation of withdrawn vapors and 

I 

return of the condensate for reheating* Field condenses in 
condenser 27 and cannot get the condensate out or return it for 
reheating without stopping the operation. 


Very respectfully, 

' f Q&t, / 
0 I Attor 


Attorneys 


Chicago, Illinois 
December 12, 1927. 
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men? of December 14, 1927* It is respectfully requested 
that this argument should he considered in connectJ^on 

j 

with claim 50 reinstated ahare. 

I 

Very respectfully. 

At to raeys * 

i 

I 

i 

I 

Chicago, Illinois, 

January , 1928. 
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Department of Commerce 

UNITED STATT'WTOmCI., . M j. n 

WASHta«0» 


' .11 


“*;• "M> o 
fEB 6 ^928 


Please Snd below a communication from the EXAMINER in ggg g ^23 
charge of this application. /Q sm § I • 

o*o u—mn \ Commitsioner of PaienU. AppllOAXTfcJ Howard ©t al. , 


Dyrenforth,Lee,3hrittion 
, 2c. Jiles, 

2nd Natl. 3an£ 31dc., 

,7ashilisten, D. C • 


Ser. Ho. 5513C0 
Filed Apr. 10, 1922, 

For Art of distillation. 


Amend. ents filed Dec. 14, 1927 and Jan. 50, 1928 
are of record. 

Recorded: 


Renard (3riti3h) 

3413 

Feb. 10, 1915 196/51 

Field i 

1519650 

liar. 1, 1927 190/119 

ft *t n yt 

ft 

1619661 

Numeral 

"76" on Fi^ 

s. 4 and 6 should be — 71 

Numeral 54 to the 

ri~ht of Fi 

:> 1 Is inaccurate. 

P:i/,e 2, 

1 nes 22 ana 

25, "longitudinal" should 


be — vertical — 

?a.~e 3, line 2, "3" should be — 7 — 

Pu;e 4, line 1, — , 24a, 24b — should be inserted 

after "24"; same line, before •’which” insert-25a, 25b; 
line 5 from bet ten, "12" should be —20— 

Pu-e 5, line 1, "22" should be — 20 — 

Pa ;e 9, line 2,‘ "ar.d therein" appccurs/ superflu¬ 

ous. 

In the amendment of Jan. 50, 1923 it is stated 
that a supplementary oath is filed therewith but this does 
not appear to have beer. done. 

Claims 20 to 20 are rejected as of record. 

0 

Claims 20 to 26 are further rejected on .ienard in 
view of the newly-cited patents to field. In lines ch to 
35 of pa;;o 2, Renard discloses the .se tf tubes havinj the 
ratio of sup'"":' cial area to volume, field slrcvs the ns thud 
of heating claimed. 

claim •' is allowed. ^ ^ 

OO v * 1 

THIS Stfc^ONTHS. 
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j 

first occurrence. Otherwise, this claim is alloTsable. 

Claims 37 to 40, second last line of each), 

: j 

before "condensing",-r/ithdra wing and - should be inserted 

I 

to render these claims consistent v/ith claims 55 anji 56 in 

the step here sot forth and also to fill in an obvious hiatus, 

. 

In claim 39, second line from bottom, and claim 40, third 
line from bottom, each of should be inserted beforej"such" 
and "space’* should be pluralized. Otherwise these plains 
are allowable. 


26 above. 


Claims 41 to 50 are rejected as claims 20|tc 


Claims 45 and 48, line 3 of each, "temperature" 


should be — pressure — 


Because of the a~e of his case, applicant is 

I 

urged to make prompt response tc this action. 


Examiner. 


118 








In re application of 

Trank A. Howard, Warren 
X. Lewie and Henry X. Toel 

8erial To. 551,300 

Tiled April 10, 1922 

■Art of Diet!llation* 


Before the Examiner 
Dir. Wl, Boom TL 2 


Hon. Commissioner of Patents, 

Washington, D. C. 

Sir: 

We authorize T. X. Currie, 26 Broadway, Tew York 
City, registration To. 11728, to interview the Examiner 
in our behalf in connection with tne above identified 
apollcatlon. 


Respectfully, 



its 







I 


: 'V. - 'Vi 
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In re application of 

Frank A. Howard, 
barren H. Leris and 
Henry Y. Hoel 

Serial Ho. 551,300 

Filed April 10, 1922 

"Art of Di8tillation" 


Before the Examiner 
Div. 31, Room 31> 


Bon. Commissioner of Patents, 

Washington, D. C. 

Sir: 

In response to the Patent Office Action of February 

6, 192S,please amend as follows: 

/ !• 

„Page 2, lines 22 and 25 , cancel "longitudinal" and 

insert — vertical —. 

^Page 3 , line 2, cancel "S" and insert — 7 —. 

/ Page line 1, after "24" insert — , 24 a, 24 b _; 

same line, before "which" insert — 25 a, 25 b, —; line 
5 from the bottom, cancel "22" and insert — 20 . 

/Page 7, line 21, after "from" insert — an proper part 
of —. 

/ Page 7, line 1, change the period to a commd and ln- 

serfc ^ for example, diphenyl, diphenyl oxid, or naphtha- 
lene . — __ _ ^________ 

/ Page S, line 2, after "end" insert — SO. 

Page 9, line 2, cancel "therein, 

/ </ 

^ Cancel claims 1 to Ip, inclusive, 20 to 26, inclusive, 
and 41 to 50, inclusive. 

•'/claim 36 , line 11 , insert a comma after "oil^, first 

I 

occurrence. 
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Claims 37 to 40 inclusive, next to the last line 
of each, i before "condensing" insert — withdrawing and —. 

/ Claim 39, line 12, before "such" insert — each of —. 
same line, pluralize "space". 

y Claim 40, line 3 from the end, before "said" insert 
— : each of —; same line, pluralize "space". 

/ Please insert the following claims: 



£1, The process of -distilling mineral oil which com¬ 
prises heating a body of distilling medium having a temper¬ 
ature of condensation of from 500 ° to 1000° F. at a pressure 
not exceeding 200 pounds per square inch and not substan¬ 
tially corrosive nor subject to objectionable decomposition 
at the operating temperature, driving off vapors therefrom, 
flowing a stream of oil into and out of a confined space 
and distributing the oil therein over a large area, flowing 
into heat-exchange relation, but out of "contact, with the 
oil in said space, vapore of said distilling medium in 
such volume, and at a pressure corresponding to a temperature 
of condensation so substantially above the temperature of 
the oil, ps to effect, by heat-exchange and condensation 
of distiljling medium vapor, the vaporization of a predeter¬ 
mined fractional part of the oil, withdrawing and condens¬ 
ing the oil vapors, and returning the distilling medium 
vppor condensate to said body of distilling medium. 

^52. The improvement in the art of distilling hydro¬ 
carbon oil, which comprises distilling the oil by oaseing 
it in a narrow confined stream through a zone containing 


- 2 - 
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vapors of a distilling medium having a temperaturfc of conden¬ 
sation of from 500° to 1000°r. at a pressure not (exceeding 
200 pounds per square inch and not substantially corrosive 
nor subject to objectionable decomposition at the operat¬ 
ing temperature* taking off the oil distillate and condens¬ 
ing the same, withdrawing excess vapors of distilling medium, 

i 

and any incondensible gas, from an upper part of said zone, 
subjecting said vaoors and gases to cooling sufficient to 
condense the vapors, and then aoplying suction to remove sail 
cooled gases from the system. 

53. Method according to claim 5?. in which tiie excess 
vaoors and incondensible gases are passed to an intermediate 

i 

point of a condensing zone having sufficient cooling capacity 
to condense all said vapors before they reach the |gas outlet 
of said zone, and applying suction at said outlet.j 

5 ? +. The inorovement in the art of distilling hydrocarbon 
oil, which comprises distilling the oil by oassing it in a 


narrow confined stream through a zone containing vapors of 

j 

a distilling medium having a temperature of condensation of 

from 500° to 1000 o F. at a pressure not exceeding 200 oounds 

I 

per square inch and not substantially corrosive nof subject 

to objectionable decomposition at the operating temperature,. 

I 

taking off the oil distillate and condensing the sa[rae, regulat¬ 
ing the pressure of distilling medium vapors in said .zene by 
direct valve control of the outflow therefrom, conveying out¬ 
flowing distilling medium vapors together with a.iy inconden¬ 


sible gas. from said zone through a cooled region ip which 
substantially all said vapors are condensed and venting in¬ 


condensible gas from said cooled region. 
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55. The improvement in the art of distilling .hydro- 
carbon oil, which comprises distilling the oil by passing 

it in a narrow confined stream through a zone containing 

* 

vapors of a distilling medium having a temperature of con- 

o o 

densation of from 500 to 1000 F. at a pressure not ex¬ 
ceeding 200 pounds oer square inch and not substantially 
corrosive nor subject to objectionable decomposition at the 
operating temperature* talcing oft the oil distillate and 
condensing the same, regulating the pressure of distilling 
medium vapors in said zone by direct valve control of the 
outflow therefrom, conveying outflowing distilling medium 
vapors together with any incondensible gas, from said zone 
through a cooled region in which substantially all said 
vapors are condensed, venting incondensible gas from said 
cooled region, independently and automatically controlling 
the pressure on the supply of distilling medium vapors, 
and venting any vapors discharged from said supply to con¬ 
trol the pressure therein, through a cooled, region. 

Bernards 

The Office Draftsman is being reauested to correct 
the drawing. 

Claims 1 to 15 have been canceled in response to 
the requirement for division, applicants reserving the 
right to file a divisional application containing these 
claims. Claims 20 to 26 and hi to 50 have been canceled 
in view of references cited for the first time in the 
Office action of February 6, 192S. Sew claims 5 * to 55 
have been substituted. These were drafted having in mind 
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the su°rrestlons made by the Examiner And Assist,ant Examiner 

j 

at the interview granted by them to Dr. T7.K. Lewis and E. 
Currie on July 24, 19255. 


All these claims are directed to subject 


matter which 


its orooer- 


oils (oaee 


is not specifically different from that previously claimed. 

i 

There has been in some respects a limitation of the invention 
•but no shifting of ground. A supplemental oath is probably 
not necessary but will be fi'cd as a matter of precaution 
as soon as it can be obtained. 

The new claims are allowable for the following reasons: 
Claim 51 1s similar to allowed claim 35 except that 
claim 51 defines the heating medium in terms of 
ties and is not specific to continuous ooeration|. 

I 

Applicants mention mercury and hydrocarbon 
6, bottom) and clearly indicate the properties tte distill¬ 
ing medium must possess (see especially page 3 * iin.es 14 - 
19 and page 6, lines 13 - 24). Under these circumstances, 
it 18 believed that the Examiner will permit mention of 

diphenyl, diphenyl oxid, and naphthalene, in the!specifica- 

i 

tion, as further examples of suitable distilling media. 

Original claims (for example 23 ) covered a broad jrance of 

I 

such media. 

Claim 51 is not too broad in omitting the tford 
"continuously " (claim 35 , line 3)* The new clai^n speci¬ 
fies "flowing a stream of oil". This is adequately limit¬ 
ed. Applicants have nowhere stated that there mu^t be an 
uninterrupted flew, and in fact this is of course not nec- 
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cssarv. Semi-continuous operation is well within the scone 
of the application as filed. 

Claim ^2 is not met by Field,*1,619,660. The Field 
patent *1,619,661 was filed eubseauent to the oresent case, 
and need-not be considered in this connection. The claim 
patentably differs from *1,619,660 in the following prin- 
cioal ways: 

(1) . The claim calls for the distillation of oil 
flowing through the distilling zone in a narrow confined 
stream. This is accomplished in tubes 23, most clearly 
shorn in applicants' Fig. 7» Field has an agitator pot 2 
containing a batch of reagents. He is concerned only with 
the manufacture of organic chemical compounds (first para¬ 
graph, page 2). He does not show ecruipment that could be 
practically used jin the distillation of hydrocarbon oils, as 
rill be brought out in discussing the latter elements of the 
claim. Therefore^ the Examiner is not believed to be justi¬ 
fied in assuming that applicants are merely substituting 
another form of distilling zone for that shorn by Field. 

(2) . Claim is further allowable over Field because 
it specifies that excess vapors of distilling medium and any 
incondensible gases are taken off from an upper part of 

the distilling zone (see pipes 3^, 79, Figs. 2 and 7, page 7, 
lines 21 et seq.) and are then coole d an d t her eaf ter with ¬ 
drawn from the system (see Firs. 4 and 14, condenser 7S and 
vent SO, page S, lines 1 et seq.). 

Field does not do this. In Fig. 1 he shows a heating 
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jacket which must inevitably become gas-bound, 3ince no 
adequate means is provided for taking off incondcjnsible 
gas from the upper part of the jacket. The Examiner is 
aware that it is practically impossible to excludje incon- 

i 

densible gas from commercial vacuum systems, due to air 
leakage, decomposition reactions, etc. In view of the 
great difference ,lr. density'between this gas and bercury 
vapor, the former will collect in the top of the packet 
and prevent prooer heating of that portion. 

In Fig. 2, Field shows a draw-of"* from the fr>p of 
the jacket, but he purports to pump the hot incon<jlenelbIe- 

gas, necessarily mixed with mercury vaoor, from t^ie cys- 

! 

tern. In any vapor space substantially free of nod-condensible 
gas and with free vapor passages ,all condensation ijakee 
place at the coldest point on the surface only. If Field 
removes non-condensible gas he also removes most Cff the 

I 

mercury vapor as such, without condensation and effective 
heat exchange in the jacket. This is not only a ^juste of 
mercury, but it is very questionable whether Field) could 
get a vacuum pump to handle such a hot gas-vaoor mixture. 

If his pump fails, the ecuipment becomes gas-boundL. 

However this may be, applicants’ claim 52 clearly defines 
a distinctly different and unquestionably ooerativje'metJiod. 
This is adequate basis for allowance. 

Claim 53 is more specific than claim 5 2 and jLs sub- 

I 

mitted to be clearly allowable. 

1 

neither form of Field’s equipment is practical for 
distillation of oils, for the reasons previously seated 
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ana for the further reaeon that he hate no suitable control 
of his heating medium. 

Hew claims 5^ and 55 have been drafted to cover the 
practical control devised by aoplicants. The Examiner Till 
note that this involves the use of valves 79, 79a, 79b, on 
the lines leading from the top of the stills (Fig. 7) and 
valve 54- in the line leading from the mercury boiler 73 to 
the condenser 78. This construction permits accurate and 
direct control of oressure in both the stills and boiler. 

Claim 5^ specifies a unitary control and claim 55 a 
dual control. Both claims are limited to condensation of 
mercury vapors before venting gas which had been admixed 
with those vaoors. 

Field has neither the control nor the condensation 
called for by these claims. In Fig. 1 he shows valves 33 
and ^7 which determine the aaxrunt of liquid mercury return¬ 
ed to catch-all 1(*. This is too remote a connection to 
have any substantial effect on the vaoor oressure in jacket 
3. Hi8 vacuum oump cannot maintain a constant oressure on 
the system because he is oumoing against a variable head 
of mercury. This head may vary from the maximum oossible 
in pioe 25 to a minimum. Moreover claims 5^ and 55 are 
soecific to direct valve control of the outflowing vaoors. 
so that it is unnecessary to speculate further what Field*s 
oumo might do. Field (Fig. 2) has no valve on his mercury 
vaoor line from the still jacket. He has a valve 35 on 
the boiler outlet of Fig. 2, but this is merely a manually 
operated valve which regulates the outlet area. It would 
not function to orevent boiler fluctuations, as does ap- 
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plicants* valve 34, nor is it in a line leading ( to a con¬ 
denser as specified in the claims. 

I 

An earnest effort has been made to out th© new claims 

I 

in form which rill be satisfactory to the Examiner, so 
that the prosecution of this case may be closed by an 

j 

early allowance. The distinctions in the claims! over the 
prior art are of real value from the practical view. They 

I 

certainly cannot be said to be discernible from it he Field 
patent, but involve a true oatentable advance. J 

Reconsideration and allowance are resoectfplly re- 

I 

quested. 

Attention,is called to the fact that claim© 35 to 40 
have been cooled in substance from Canadian patent Ho. 
253,425 with a view to interference with the corresponding j 
mi ted States aoolicat 


/ 


Chicago, Illinois. 
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Ir r? <’o~’ 7 i cation of , 

) 

Frank A. Fo rard, Tarren J 

K.Lerir and Eenry To el ; 

Serial So. 551,300 | 

Filed Arril 1G, 19?? ) 

"Art of Gist illation 11 ) 


Eon. Commissioner of Patents, 
Taenington, B. -C. 


Before the Examiner 
Div. 31 , Hoox 712 

ACCOUNT 


Sir: 

Patent Office Draftsman ' 

Please amend Fig. 1 of the drawing mentioned in 
the above noted case as shown in red ink on the attached 
orint, that is, 'ey canceling 95 and inserting that number 
or. the by-oass between lines 49 and 94- (wrongly marked 

5*0- 

54 is to be changed to 94. 

On Fig. 7 olease apoly the reference numeral 79 to 
the valve shown ini line 74 from the ton of still 20. 

On Figs. 4 and 6 olease change lb to 71* 

The cost of these changes is to be charged to our 
account. 

' V r V’F0 : ’£ C Resoectfullv, 


AUS 1 Q1928 



Chicane, Illinois. i KfcTURNED 

^ 9 . 8Y DRAFTING W* 



/ 6^ *)/% • 


wv. c. 


CORRECTION 

ORDERED GORRECTEO 

XJG i u 1928 

*Gunsx 

account 551300^^ 
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In re application of 


) 


Frank A. Howard, barren 
K. Lewis and Henry K. Noel 

Serial Ho. 551,300 

Filed April 10, 1922 

"Art of Distillation" 




PAPER NO. /i5" 

Ai'G ?5T<i?g 
! DIVISION 31 


SUPPLEMENTAL OATH 


Hon. Commissioner of Patents, 


Washington, D. C. 


Sir: 


Frank A. Howard, Warren Z. Lewis and Henry U.j Noel, 

i 

whose application for letters patent for an improvement in 
"Art of Distillation", serial No. 551,300, was filed in 
the United States Patent Office on or about the lOih day 
of April, 1922, being duly sworn, depose and say tiat the 

subject matter of the amendment filed in response the 

• ’ . *1 

Patent Office Action of August 6, 1927, was part their 
invention, was invented before they filed their otifglnal 
application, above identified, for such invention, was 
not known or used before their invention, was not 

patented or described in a orinted publication in any 

I ■ 

country more than two years before their application, was 

not patented in a foreign country on an application filed 

. 

by themselves or their legq.1 representatives or assigns 
more than twelve months before their application, wis not 
in public use or on sale in this country for more tljan two 
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Department^ 

UNTTtD STATf V 

WASHlnbTON 


•ras/SB 

5M MERCK* 

(Copy sent applicant) 



tfo li—Mn 


/ teue Inrf feefctc a communication from the EXAMINER in 
charge of this application, ct / t » 

CommUtiontrcjPatent*. Applicant: Howard et al., 

Dyrenforth.Lee.Chrittcai'X Ser. No. 551300 

yren ortn,o.ee,cnrivcan \ Apr. 

Snd Natl. Bank Bldg., ] For Art of "^Illation. 

Washington, D. 0. 




The following divine, fOupd allowable, a^e suggested 
for purposes of interference. Applicant should rnal^e same m 
twenty days frau date hereof Tinder the provisions qf Buie 96* 
Failure to do so will be considered a disclaimer oy the subject 
matter involved: 

The process of distilling oil with high heat transfer 
rate while avoiding local overheating with resultant cracking and 
decomposition, which comprises generating aeroury vapor at a 
predetermined pressure from a body of liquid mercury, flowing such 
vapor into heat exohange relation ’put out of contact with a body of 
oil, regulating the absolute pressure of the mercury vapor at the 
locus or heat exchange to effect its condensation, by such heat 
exchange, at a temperature sufficiently high to volatilize a 
predetermined fraction of the oil and at a temperature so little 
above the boiling range of said fraction at the absolute pressure 
to which the oil is subjected as to prevent local oyerheating with 
resultant substantial cracking of the oil and oil vapors, and 
completing the distillation by continuously removinjg the oil 
vapors and condensing them. i 

The process of fractionally distilling oil with high 
heat transfer rate while avoiding local overheating with resultant 
decomposition and crackirg, itoich comprises generating mercury 
vapor from a body of liquid mercury at a predetermined pressure, 
flowing such vapor into heat exohange relation but out of contact 
with two bodies of oil of which one is a residual ojLl from the 
other, independently regulating the absolute pressure of the 
mercury vapor at each locus of heat exchange to effect its 
condensation, by such heat exchange, at different temperatures at 
the two loci and at a temperature, at each locus, sufficiently 
high to volatilize a predetermined fraction of the 6il and at a 
temperature so little above the boiling range of safd fraction 
at the absolute pressure to which the oil is subjected as to 
prevent local overheating with resultant cracking of the oil and 
oil vapors, and completing the distillation by continuously 
removing the oil vapors and condensing them. 
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12! THE TOTTED STATES PATSSTT OFFICE 


i 


Application of 
Howard et al. 

J 

Serial So. 551,300 
Filed April 10, 1922 


ta. T OF distillation 
D iv. 31 - Room 312 


Coaai33ioner of Patents 
X7ashingtoa, D* C. 

Sir: 


In response to the Office Letter of October 24, 1923, 
suggesting claims under the provisions of Rule 96, the follow¬ 
ing amendment is made adding the suggested claims for the purpose 
of the Rule; 


o6. The process of distilling oil with high heat transfer 
rate while.avoiding local overheating with resultant cracking and 
decomposition, which comprises generating mercury vapor at a 
predetermined pressure from a body of liquid mercury, flowing such 
vapor into heat exchange relation but out. of contact witn a body of 
oil, regulating the absolute pressure of the mercury vapor at the 
locus of heat exchange to effect its condensation, by such heat 
exchange, at a temperature sufficiently high to volatilize a 
predetermined fraction of the oil and at a temperature so little 
above t/ie boiling range of said fraction at the absolute pressure 
to which the oil is subjected as to prevent local overheating with 
resultant substantial cracking of the oil and oil vapors, and 
completing the distillation by continuously removing the oil 
vapors end condensing them. 

57. The process of fractionally distilling oil with high 
heat transfer rate while avoiding local overheating with resultant 
decomposition and cracking, which comprises generating mercury 
vapor from a body of liquid mercury at a predetermined pressure, 
flowing suer vapor into heat exchange relation but out of contact 
with two bodies of oil of which one is a residual oil from the 
other, independently regulating the absolute pressure of the 
mercury vapor at each locus of heat exchange to effect its 
condensation, by such heat exchange, at different temperatures at 
tae two loci and at a temperature, at each locus, sufficiently 
high to volatilize a predetermined fraction of the oil and at a 
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t em perature so little above the boiling range or said Traction 
at the absolute pressure to which the oil is subjected as to 
prevent local overheating with resultant cracking of the oil and 
oil vapors, and completing the distillation by continuously 
removing the oil vapors and condensing th«m t 


Chicago,' Illinois 
Hovember 7, 1928 


Very respectfully, 


& Attorneys * 
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Interference No. 


w 


-Paper No. 




Name, 

Serial No. _....._.... 


Title, _.... 

Filed, _^pr, 10, 10 22 

Interference xcith .._ 


DECISIONS OP 


Law Examiner. »»t»rf«r«ice dmdw i_ 

Ex’r of Interferences ,C— ....v_ 

£qCjZ4ei/l C&jifcyth.'isvo&L 

Board, ______ 

Commissioner, ______ 


Dated, 


MM l 9 l&fl 


Dated - 


Dated, _ 

Dated, _ 


REMARKS: 



Thia should be placed in each application or patent isvo : ved 
letter* by Primary Examiner. 


in interference in addition to the interference 
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P*per N*. 




Jrf.'rt —» 

" Tb» O iwiWmw »f ft, 
H.C." 

••4 at* «jrr aQual *7 a* 


Departmsn/- df Commerce ^ 

UNITED STAVCa PATENT OFFICE 


PATENT OFFICE 


WASHINGTON 


Please find below a communication from the EXAMINER in 
charge of this application tt < / • 


NOV it? '§2& 


Commissioner of Patents Applicant: HOWGrd et al. , 


Dyrenforth,Lee,Chritton & 

. Wiles, 

2nd Natl. Bank Bldg., 
Washington, D. C. 


S'er. No._L551500 
Filed. '^P r. 10, 1922 
g^r Art o f Distillation 

° EC l 3 1&2X 


The case, above referred to, is forwarded to tl|ie Examiner 
of Interferences because it is adjudged to interfere with others, 
hereafter specified. The question of priority wilj. be determined 
in conformity with the Rule! 0 . The interference wilj. be identified 


as No. . ^ un or Deiore ; ; . , -r 

O i J i ** i i |j 

the statement demanded by rule 110 must be sealed up and filed 
with the subject of invention, and name of party filing it, 
indorsed on the envelope. The subject-matter involved in the 
interference is 


W i'. 

• > * . / / 
* t t .1 i 


On or before 


in the 


Count 1* 


Tho pro css s of dlatllliisg .ulnerax oil which 
comprises jubjeotin-j a body of ii'.uio a&ercury to bout and 
driving off Ourcury vapor, flowing a otreau of pii continuously 
into and out of a aoru'intd space end distributing tbs oil therein 
ov-sr a large urea, flowing into beat-excliiin ;e relation, but out 
of contact, with thu oiu in oaic specs, mercury vapor Ir. such 
irolu-ic, win at a pressure oorrasponul ng tc a tubers rare of 
condensation ao eub3funtieily above too t'lmpcrature of the oil, 
as tc effect, by heat exo’eago see 1 , condensation of mercury 
vapor, the vaporization of a produce mined fruoiioanl port of the' 
oil, withdrawing an? condensing the cil vapors, and returning 
t:ie noroury condensate tc the body of liquid .oarcury. 

Count 2. 

The prooosa of distilling mineral ell 
tr.ioh comprise* subjecting a body cf li quid asrolury to heat 
and driving off mercury vapor, i1ori;\; a otr,:n;: of oil 
continuously into art! out of c confined space ana distri¬ 
buting the oil therein over a lar.je urea i-.c.d LTii 3 .tair.ing 
it under vacuum, flowing Into lieut-cuc: &n;:c roinjtion, 
but out of contact, with the oil in said space, 
mercury vapor in such volume, und at a pressure berroa- 
ponding to a temperature of eondonoation sc substantially 
above the taapera euro of tbo oil, as to effect, py boat 
cxclungo sx.fl ccru enaction of mercury v*pcr, the yuporization 
of u predfet-inilnod fractional pert of fro oil, -’ithdrawirtg 
and condensing the oil vapors, and returning the rsoroury 
•tou«' uncuto to tl*c -jody of li uld mercury* 
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Oouat 3- 

The prooeaa of distilling nine ml oil which 
comprises subjecting a body of liquid zcsreury to host and 
driving off mercury vapor, flowing a stream of oil oontlauoqAy 
into and out of a confined spaas and distributing the oil 
therein over a largo area, flowing into heat-#xehanga relation, 
but out of contact, with the oil in said spaoe, merou xj vapor 
in such volume, and at a pressure corresponding to a 
temperature of condensation so substantially above the 
temperature of the oil, as to effeet, by heat exchange ana 
condensation of mercury vapor, the vaporisation of e predeter¬ 
mined fractional part cf the oil, regulating the rate of flow 
of the mercury vapor into heat exchange relation with the oil, 
withdrawing and condensing the ell vapors, and returning 
the noroury send exmate to the body of liquid mercury* 

Count 4* 

The process of distilling mineral oil whleh 
comprises subjecting a body of liquid, mercury to beat and 
driving off mercury vapor, flowing a stream of oil eontlSBoum* 
ly into and out of a confined spaoe and distributing the oil 
therein over a large area, Hewing into heat-*exchange relation, 
but out of contact, with the oil in said spaoe, mercury vapor 
in such volume, and at a pressure corresponding to a temperature 
of condensation so substantially above the temperature of 
the oil, as to effeot, by heat exchange and condensation of 
mercury vapor, the vaporisation of a predetermined 
fractional part of the oil, the absolute pressure at 
which the mercury vapor is condensed being substantially higher 
than the absolute pressure under which the oil is vaporised, 
withdrawing and condensing the oil vapors, and returning 
the mercury condensate to the body of liquid mercury* 

Count 5. 


The process of distilling mineral oil whleh 
comprises subjecting a body of liquid mereury tc heat sad 
generating mercury vapor, continuously flowing a stream of 
oil successively through a number of oenfined spaces and in each 
of so Jd confined spaces distributing the oil therein over a 
largo area, flowing mercury vapor so generated dlxeotly and 
independently into heat exchange relation, but out of contact, 
with the oil in *aoh of said spaces, and in such volume, and at a 
pressure corresponding to a temperature of condensation so 
3Ub3tantially above the temperature of the oil, as to 
effect, by heat exchange and condensation of mercury vapor, the 
vaporization of a predetermined fraction of the oil In eaob of 
such spaces, withdrawing and condensing the oil vapors, and 
returning the 'noroury condensate to the body of liquid mercury* 

Count 6* 


The process of distilling mineral oil whleh 
comprises ^subjecting » body of ll<nld mercury to heat and 
generating mercury vapor, continuously flowing a stream of oil 
successively through a nurtber of oonflned spaces and in aaeh n 
of said confined spaces distributing ths oil therein over^^V^ 
a large area, flowing mercury vapor so generated directly ^ 
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cad Independently into heat exchange relation, but put of 
contact, with the oil in each'of said spaces, and independently 
reflating the rate of fid* of the mercury vapor Into such 
heat exchange relation with the oil in each apace, the 
nercury vapor being admitted into heat exchange relation with 
the oil in each space in such voluae, and at a pressure 
corresponding to a temperature of eondeneatlon substantially 
above the tenpor ture of the oil, as to effbot, by 
heat exchange end condensation of saerouyy vopor, the 
vaporisation of a predate rained, fraction of the oil in each 
of said spaces, withdrawing and condensing the oil vapora, end 
returning the mercury condensate to the body or liquid ueroury# 

The Interference involves your application above 
identified, and 

The application for Process of Mineral Oil Distilla¬ 
tion, filed by Arthur S. Pew, Jr., and Henry Thomas,-whose post- 
offloe addresses are c/o Sun Oil-Company, 1428 Southj Penn Square, 
Philadelphia, Penn., whose attorneys are Busser & Handing, 904 
Land Title Bldg., Philadelphia, Pa., and whose assignee is the 
Sun Oil Company, 1428 So. Penn Square, Philadelphia, 
poration of New Jersey). 

The relation of the counts of the interference to 
the claims of. the respective parties is as follows: 


Pa. (a cor- 


Hcward et al. 

35 

36 

37 

38 
59 
40 


Pew 


et al. 


40 
1 . 

f 3 

43 


Counts 
1 
•f 

3 

4 

5 

6 

(Counts compared). 

The remaining claims will be held subject jto rejection 

as :.npa tent able over the issue in the event of an awe^rd of pri- 

| 

ority adverse to applicant. 
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I^NTTERFERER ce 

■SU/NE 

^ »• ‘ * 

Interference .Vo. _. 

t 

Xame, Howard, Frank A; barren K. Lewis and Henry M . N oel 

Serial .Vo. .Jl51300_____„_ 

Title. Art of distillation. _ ___ 

Filed. Apr. 10, 1922 . ....... 

Interference with. .Ct. al .....and .JU3.tLln..F^. .IVait.. --— 



Paper Jfo. 




Lt 




oecisioxs of 


Law Examiner, cr«nc«£ di se rlvrd.. Dated, 


mar 1 9 


£r> of IntgercHce^^-. 

Board « ............... ..—,. - - - ....................._........ 

Commissioner, _______ 


Dated, _ 

Dated, _ 


REMARKS • 
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''BEPAHTWrF COMMEftCt 

UNITFO ST/ . TCNT OFFICE *" 

. OASHINGTOW 

Plane And below a communication from the EXAMINER in 
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■g ibis'* 


dale if < 


OfO u- 


charge of this application 

Nov 2 : :d 28 


Xwu. ^ C^ritZfs^/ 


• of Pattmla 



Dyrenforth, Lee, Chritton & 

Wile a, 

2nd Natl. Bank Bldg., 
Washington, D. C*. 



Applioaat:|Hoeapd et al 

Ser. No. _§51500 
Filed_AfflM_»iP > 1922, 


For 
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• The o&se, above referred to, is forwarded to thb Examiner - ——'' 
Interferences beoause it is adjudged to interfere with others, 

be determined 
be identified 


of 

hereafter specified. The question of priority will 
in conformity with the Rales. The interference will 

»*s No. On or before JAN 7 1929 

0 i O i o 

the statement demanded by rule 110 must be sealed ut> and filed 
with the subject of invention, and name of party filing it, 
indorsed on the envelope. The subject-matter involved in the 
interference is 

Count 1* 

The prooess of distilling oil with high boat 
transfer rate while avoiding local overheating with 
resultant oracking, and deoaaposltion, which comprise* 
generating mercury vapor ate predetermined pressure from e 
body of lit}*id mercury, flowing such vapor into heat exchange 
relation but out of contact with a body of oil, regulating 
the absolute pressure of the mercury vapor et the locus 
of heat exchange to effeot its condensation, by such heat 
exchange, at a temperature sufficiently hlgi to volatilize 
a predetermined fraction of the oil and et a te&iperature so 
little above the boiling range of sold fraction 'at the absolute 
pressure to which the oil is subjected as to prevent local 


of the oil 


overheating, with resultant, substantial cracking 
end oil vapors, and completing, the distillation by continuously 
removing the oil vapors and condensing them* 

Count 2* 

Tbs process of fractionally distilling oil 
with higji heat transfer rate while avoiding looal overheating 
with resultant decomposition and cracking, which ooapriees 
generating mercury vapor from a body of liquid mercury at a 
predetermined pressure, flowing such vapor into boat 
exchange relation but out of contact wl th two bodies of oil 
of which one is a residual oil from the other, independently 
reflating the absolute pressure of the mercury vapor at each 
locus of heat exchange to effeot its condense lion, by suob 
heat exohehRo, at different temperatures at the two loci end 
at a temperature, ct each locus, sufficiently high to volatilize 
a predetermined fraction of the oil end at a temperature so 

little above the bo 111% ranjo of said fraction ^t the absolute 
pressure to which the oil is subjected ca to prevent looal 
overheating wi & resultant cracking of the oil arid 
oil vapors, and consisting the ulst illation by continuously 
removing tho oil vapors and condensing them* 
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The int©rfe_ence involves your application above 
1dent!Tied, and 

The application for Process of yineral Oil Distilla¬ 
tion, filed by Arthur E. Pew, Jr. , and Henry Thomas, whose post- 

office addresses are c/o Sun Oil Company, 1428 South Penn Square, 

» 

Philadelphia, Penn., whose attorneys are Busser and Harding, 904 
Land Title Bldg., Philadelphia, Pe., and whose assignee is the 
Sun Oil Company, 904 Land Title 31dg., Philadelphia, Pa.; and 
The application Distillation Procoss, filed by 
Jiistin T. Wait., whose Post-office address is TTooiworth Building, 
233 Broadway, New York, N. Y., and whose attorneys are Busser and 
Harding, 904 Land Title 3idg., Philadelphia, Pa., 

The relation of the counts of the interference to 
the claims cf the respective parties is as fellows: 

Counts Howard et al. Pew et al. T7ait 

1 56 38 4 

2 57 39 5 

(Counts compared). 

The remaining claims will be held subject to rejection 
as unpatentable over the issue in the event of an award of prior¬ 
ity adverse to applicant. 
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'EM-TA 

312 ’ r . 

departmenV-of Commerce 

UNITED STATES PATENT OFFICE 

WASHINGTON f W A / 


V 22 

Prjyer If*. 

wSlVf »b»«k! ghr. t&« amrtml 
dmtm mf filtaa. ma4 amasaf 


Please End below a communication from the EXAMINER in 
charge of this application. 


a.© )»- 



> 


• toward, 



Commissioner of Patent*. Applicant I ]?Tfi2 

. Warren Z. ‘Lewis aid .henry A. Noel 
Ser. No. 551,300 
Filed Apr. 10, £5*22 
For ABT OF DISTILLATION 


pyreriforth, Lee, Chritton 
£ V.’iles, 

econd Natl. BanA Bldg. 
Washington, L. C. 



tec uncer 


responsive to amendment of NovJ S, l£?2b. 
Claims 56 and 5 7 which formed t}he counts 
of interference No. 57,673 which v as dissolved on ihe ground 
that the counts wore m;patentable are finally rejecj 
the j revisions of Buie 132. 

Claims 35 to 40 which foxmea the counts 
of interference No. 57,672 which was dissolved on t 
that the counts v.erc unpatentable are finally rejecj 
the - provisions of xiule 132. 

Claims 51 to 55 are rejectee as 

i 

I 

unpatentable over the issues of the above-noted intprierences, 


he ground 
ted under 
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CONWAY P. COE, COMMISSIONER OF PATENT^. 

143 [Stamp:] Mail Division, U. S. Patent 
Sep. 5, ’31. 

[Stamp:] Board of Appeals, U. S. Patent Office. 
9, 1931. 
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Office. 

Sep. 


[Stamp:] Paper Xo. 23. Division 31. Sep. ll, 

I 

In the United States Patent Office. 


1931. 


Art of Distillation. 


Div. 31—Hoorn 312. 

Application of Howard et al. Serial No. 551,300. Filed 

April 10, 1922. j 

The Commissioner of Patents, 

Washington, D. C. 

Sir : 

Appeal is hereby taken from the final rejection to claims 
of the above entitled application, the following grounds 
being assigned therefor: 

1. That the examiner erred in finally rejecting! claims 56, 
57 and 35 to 40. 

2. That the examiner erred in finally rejecting claims 51 
to 55 as unpatentable ove>- the issues of the interferences 
Xos. 57,672 and 57,673. 

3. That the examiner erred in not allowing claims 35 to 
40 and 51 to 57. 

And as further grounds of appeal, applicants hereby set 
forth and repeat the grounds of appeal previously ad¬ 
vanced in connection with interferences Xos. (37,672 and 

• I 

57,673, to wit: 

(a) Error in holding claims 56 and 57 to involve no in¬ 
vention over the Field patents. 

(b) Error in holding the disclosures of the Fi^ld patents 
applicable to the distillation of oil, as set forth in claims 

56 and 57. 

144 (e) Error in holding the Dean patent applicable 

to claim 57. 

(d) Error in holding claims 35 to 40 are not! restricted 
as to a limitation as to the time of contact of the oil and 
the heating surface. 
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(e) Error pi holding that there was no invention in the 
combination of the use of vaporized mercury as a heating 
medium with the use of foam or a film circulation. 

(f) Error in holding claims 35 to 40 anticipated and 
to involve no invention over Fields in view of Dean. 

(g) Error in holding that claims 35 to 40 do not involve 
invention over the prior art. 

The appeal fee of $15.00 is enclosed herewith. 

An oral hearing is respectfully requested. 

Very respectfully, 

DYRENFORTH, LEE, CHRITTOX 
& WILES, 

Attorneys for Howard et al. 

Chicago, Ill., August 14, 1931. 

BBS: FN. 


145 [Stamp:] Mail Division, U. S. Patent Office. 
Xov. 3, ’31. 

[Stamp:] Docket Division, U. S. Patent Office. Nov. 3, 
1931. 

[Stamp:] Paper No. 24, Division 31. Nov. 3, 1931. 

In the United States Patent Office. 

Application of Frank A. Howard, Warren K. Lewis and 
Henry M. Noel. Serial No. 551,300. Filed April 10, 
1922. Title: Art of Distillation. In Interference 57,672 
and 57,673. 


Div. —, Room —. 


To the Honorable Commissioner of Patents, 

Washington, D. C. 

Sir: 

In the above-entitled application, we hereby appoint Mr. 
Benjamin B. Schneider, Room 2905 Chrysler Building, 135 
East 42nd Street, New York, X. Y., as substitute attorney, 
with full power to prosecute, make alterations in and 
amend said application, to transact all business before the 


CONWAY P. COE, COMMISSIONER OF PATENTS. 
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Patent Office in connection therewith, and to receive the 
patent. 


Very respectfully, 

DYRENFORTH, LEE, CHRITTON 
& WILES, 

Attorneys . 
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[Stamp:] Mailed Nov. 28, 1931. 


NM :oj. 


Paper |No. 25. 


Department of Commerce, United States Patent Office, 


Washington. 


Before the Board of Appeals on Appeahj 

In re Application Frank A. Howard et al. Serial No. 551,- 
300. Filed April 10, 1922. For: Art of Distillation. 


Examiner’s Statement. 

This is an appeal from the rejection of claims 135 to 40 
and 51 to 57. 

Claims 35 to 40 may be found in paper No. 7. These 
claims formed the counts of interference No. 57,672 which 
was dissolved by the Law Examiner on March 19J 1930 on 
the ground of unpatentabilitv of the counts over art. The 
present applicants appealed from the decision of the Law 
Examiner to the Board of Appeals which affirmed |the deci¬ 
sion of the Law Examiner in their decision of March 11, 
1931. When this application was returned to the Ex¬ 
aminer, these claims were rejected as unpatentable in ac¬ 
cordance with the holding of the Board in the not^d inter¬ 
ference. Although there has not been two rejections of 
these claims as called for by the rules, the Examiner 
waives the requirement for the second rejection and for¬ 
wards the appeal. 

Claims 56 and 57 may be found in paper No. 17. These 
claims formed the counts of interference No. 57,673 which 
was conducted along with and paralleled that of interfer¬ 
ence No. 57,672 noted above. The status of claimjs 56 and 
57 is the same as that of claims 35 to 40. 


124 


STANDARD OIL DEVELOPMENT COMPANY VS. 


Claims 51 to 55 have been rejected as unpatent- 
147 able over the issues of the above-noted interfer¬ 
ences. These claims may be found in paper No. 13. 

Claim 51 is similar to claim 35 except that claim 51 is 
broader as to the heating medium, defining it in terms of 
its properties and further claim 51 is not specific to con¬ 
tinuous operation to which claim 35 is limited. 

Claims 52 to 55 all define the heating medium in terms 
of its properties similarly as in claim 51. Claims 52 to 55 
call for the steps of withdrawing excess vapors of distill¬ 
ing medium and incondensible gas, cooling the withdrawn 
vapors and gas, and applying suction to remove the cooled 
gases from the system. Patent Xo. 1,619,660 to Field, 
which is one of the patents of record and which was relied 
upon in the dissolutions of the interferences, appears to 
meet these steps. In Figure 1 of this patent, excess vapors 
and gases are taken off at the top of the heating jacket and 
passed through condenser 17 which delivers condensate of 
heating medium and gas into 16 from which the gas is re¬ 


moved from the system by means of vacuum pump 24. In 
Figure 2 of the same patent, the same procedure is present. 
The cooling is in condenser 39 and 43 is the suction pump 
which is connected to the lower chamber of condenser 39 
by means of the pipe adjacent to and at the left of said 
condenser and therefore condensing all the vapors before 
they reach the gas outlet (claim 53). 

It is well known that pressure affects the boiling points 
of liquids. There is a direct relationship between 
148 the two, an increase of pressure giving an increase 
of boiling point and vie# versa. This is utilized by 
applicants to Iregulate the temperature of the heating 
medium. The value of this principle seems to have been 
realized by the patentee as evidenced by his specification 
beginning at line 31, page 2. This idea is taken advantage 
of by applicants as in claims 54 and 55. Control of pres¬ 
sure by means of valves as claimed is a very obvious way 
of doing it. 

For the above reasons it seems that claims 51 to 55 are 
not patentable over the issues of the interferences. 
Respectfullv submitted, 

C. S. DUNCOMBE, 

Act’g Examiner, Division 31. 
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COX WAY F. COE, COMMISSIONER OF PATENTS. 

149 Appeal No. 3505. Paper No. 26. 

Address only: The Commissioner of Patents, Washing¬ 
ton, D. C. 

Department of Commerce, United States Patent jOffice, 

Washington. 

December 5 j 1931. 

Sir : 

The case of Frank A. Howard, Warren K. Lewis and 
Henry M. Noel, Serial No. 551,300, will be heard by the 
Board of Appeals on the 24th day of February, 1932. 

The hearings will commence at 9.30 A. M. and as soon 
as the argument in one case is concluded the succeeding 
case will be taken up. 

If any party, or his attorney, shall not appear when the 
case is called, his right to an oral hearing will be regarded 
as waived. 

The time allowed for arguments is as follows: 

Ex parte cases, thirty minutes; 

Inter partes appeals: Interlocutory and final hearings 
when no testimony has been taken, thirty minutes eacli 
side; final hearing when testimony has been talten, one 
hour each side. 

By special leave, obtained before the argument is com¬ 
menced, the time mav be extended. 

The appellant shall have the right to open and conclude 
in inter partes cases, and in such cases a full and fair 
opening must be made. 

Briefs in inter partes appeals must be filed in accord¬ 
ance with the provisions of Rules 144 and 163. 

Respectfully, 

THOMAS E. ROBERTSON. 

Commissioner of Patents. 

To Mr. Benjamin B. Schneider, Room 2905 (phrvsler 
Building, 135 East 42nd Street, New York, N. Y. 
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150 [Stamp.*] U. S. Patent Office, Board of Appeals. 
Feb. 19,1932. 

Appeal No. 3505. Paper No. 27. 

Brief. 

In the United States Patent Office. 

Art of Distillation. 

Before the Board of Appeals. 

Application of Howard, Lewis & Noel. Serial No. 551,300. 

Filed April 10, 1922. 

Memorandum on Appeal for Howard , Lewis arid Noel. 

This is an appeal from the rejection of claims 35 to 40 
and 51 to 57 of this application. 

Of these claims, 35 to 40, 56 and 57 constituted the issues 
of an interference between the present application and ap¬ 
plications of Pew and Thomas and of Waite. They were 
held unpatentable by the Law Examiner during the course 
of that interferene. This holding was affirmed by the 
Board of Appeals and the application was returned to the 
Examiner for px parte prosecution. Prior to the hearing 
on appeal before the Board of Appeals in the interferences, 
concessions of priority to Howard, Lewis and Noel were 
executed by Pew and Thomas and bv Waite, and the Board 
of Appeals was so advised in connection with the appeal. 
In order that there may be no question of a re-declaration 
of an interference in the event that the claims are 

151 held patentable in this application now or ulti¬ 
mately, the concessions of priority to Howard, Lewis 

and Noel by thp other parties in the interferences are filed 
herewith. 

In considering the claims involved in this appeal, they 
will be divided into three groups; first, the broadest claims 
56 and 57, previously involved in interference No. 57,672; 
second, the group of claims 35 to 40 inclusive, previously 
involved in interference No. 57,672; and third, the remain¬ 
ing claims 51 to 55 inclusive, not previously involved in 
either interference. 


127 


CONWAY P. COE, COMMISSIONER OF PATENTS.! 


I 

The present application relates to one of the Jnost deli¬ 
cate and sensitive operations in oil refining; namely, the 
distillation of lubricating oil fractions. In the distillation 
of such fractions of petroleum oil, the temperatures em¬ 
ployed are high, and the materials treated are atj the same 
time extremely sensitive to temperature conditions. They 
decompose readily at the temperatures at which they are 
ordinarily subjected to distillation, with a markjed reduc¬ 
tion in the proportion of viscous fractions that thej’ contain. 
For this reason, the operation of distillation of lubricating 
oil fractions from mineral oils is one of the most difficult in 
the petroleum oil refining art. 

i 

The present application involved a process fob the dis¬ 
tillation of lubricant fractions from mineral oils in which 
mercury vapor is used to heat the oil under special condi¬ 
tions which are admitted by the Board of Appeals in 
152 its decisions in the previous interferences jto be dif¬ 
ferent from those found in the art. The admittedly 

%/ 

different operation of these applicants is the result of 
careful study and experimentation by the three applicants, 
all well known in their fields. Dr. Warren K. Lewis, head 
of the work in Chemical Engineering at Massachusetts — of 
Technology, is the leader in the application of chemical en¬ 
gineering principles to distillation problems in this 
country. Mr. Frank A. Howard has had supervision of the 
plant development work of the Standard Oil Company of 
New Jersey and its subsidiaries for over twelve vbars; and 
Mr. Noel is a skilled and experienced refinery engineer and 
designer, likewise engaged for many years in development 
work for the Standard Oil Company of New Jersey and its 
subsidiaries. The operation described in this application 
thus combines the efforts of men of the highest standing 
in both the theoretical and practical aspects of their work. 
The fact that, as a result of their efforts, an operation has 
been developed which is clearly and admittedly different 
from any in the art, should, it is submitted, bej weighed 
carefully when considering the effect of these djfferences 
both from the operative standpoint and from tjie stand¬ 
point of patentability. 

Before reviewing the claims involved in the appeal, the 
apparatus and operation of applicants will be briefly de¬ 
scribed. 
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153 The still used is best shown in Fig. 7 of the draw¬ 
ings, and is there designated by the numeral 20. Oil 
is fed into the lower portion of the still through the pipe 
29, this lower portion constituting a header. Tube sheets 
26 and 27 set off a heating chamber, through which pass 
the tubes 28. The oil flows upwardly through these tubes, is 
partially vaporized, and the hot oil and vapors enter a 
separating chamber in which vapors and unvaporized oil 
are separated. The unvaporized oil is collected and drawn 
off through the pipe 38 to pass to the next still in the series. 

The exteriors of the tubes 28 of the still are subjected 
to the heating action of condensing mercury vapor, an ex¬ 
cess of which is introduced under controlled conditions 
through the valved pipe 33. The sensible and latent heats 
of the mercury vapors are given up to the oil indirectly 
through the tube walls, a part of the mercury vapor con¬ 
denses, and the condensate is drawn off through a pipe 
34, as shown in Fig. 2 and in the mercury vapor flow dia¬ 
gram of Fig. 14, although not visible in Fig. 7. There is 
a similar handling of the condensing mercury vapor in each 
of the stills of the series. 


The mereurv heating svstem of Howard et al. is shown 
diagrammaticallv in Fig. 14. The mereurv boiler, shown in 
Figs. 4, 5 and 6, is of a type designed to be effective with 
a minimum quantity of mercury. The mercury 
154 vapors formed in the boiler pass out through the 
vapor line 75, which may be regarded as a header, 
distributing the, mercury vapors to the lines 33, 33 a and 33 b 
leading to the respective stills. Each of these lines is pro¬ 
vided with an independent control valve so that the flow 
of mercury vapor to the individual stills may be independ¬ 
ently controlled and thereby the pressure in the heating 
chamber of each still and the resulting temperature of the 
condensing mercury vapor may likewise be separately con¬ 
trolled. 


As hereinbefore noted, an excess of mercury vapor is 
supplied to each still; and in the still, condensed mercury 
is separated from uncondensed mercury vapor. The con¬ 
densed mercury vapor is drawn off from the highest point- 
in the heating chamber of each still through the corre¬ 
sponding lines 34, 34 a and 34 b , and enters a vapor return 
line or header 7 J. Each of the vapor removal lines 34, 34 a 
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and 34 1 ’ is provided with a control valve 79, so that a desired 
pressure as low or lower than the lowest pressure main¬ 
tained in any of the stills can be maintained in !the vapor 
return header 77 independently of the pressurjes on the 
mercury vapor in the individual stills. The vapops passing 
out of the individual stills are led bv the return'line 77 to 
the condenser 78. Tliev enter the condenser coil at an inter- 
mediate point (spec, page 8, line 1), this point beiijg selected 
so that “the condensing area above the point of admission 
of the pipe 77 is sufficient to condense any mercury vapor 
that may be carried upward” (page 8, lines 3-5). 
155 The condensate from the condenser coll returns 
through pipe 81, which leads to the base of the mer¬ 
cury boiler, the condenser being at an elevated position as 
shown in Fig. 4. 


Mercury which condenses in the heating chambers of the 
stills is drawn off through the pipes 35, 35 a and 35”, which, 
as shown in Figs. 2 and 1, drops down to a header 85 on a 


level with the base of the mercury boiler, and the mercury 
returns to the base of the mercury boiler through this 
header. 

To release excess pressure in the boiler, a line 83 provided 
with a safety valve 84 connects the mercury vaplor header 
75 with the vapor line 77 leading into the condenser. In 
the event of excess pressure, mercury vapor i flows off 
through the safetv valve 84 and enters the condenser coil at 
an intermediate point, and is condensed and returns to the 


boiler. 

It will be noted that the process employs condenshuj 
mercury vapor as the heating medium for the oil under 


carefullv worked-out and carefully controlled conditions. 
•- * 

In this, it has already been admitted that applicants dis¬ 
tinguish from the prior art. And it must be further em¬ 
phasized here that the claims of this application do not 
describe merely the heating of oil by means otf a vapor 
of a particular material, but sets forth admittedly different 
conditions of the employment and control of the use of such 
vapors which applicants have discovered markedly affect 
the conditions of the distillation operation. It is further sub¬ 
mitted and will be pointed out hereinafter that the 


156 prior decisions on the claims in the interferences in 


which this application was involved were seriously 
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in error in the deductions made from the prior art upon 
which the holding of unpatentability was based. 

Claims 56 and 57, previously the issues of interference 
Xo. 57,673 will be considered first. Of these, claim 56 reads 
as follows: 


“56. The process of distilling oil with high heat transfer 
rate while avoiding local overheating with resultant crack¬ 
ing and decomposition which comprises generating mercury 
vapor at a predetermined pressure from a body of liquid 
mercury, flowing such mercury into heat exchange relation 
but out of contact with a body of oil, regulating the absolute 
pressure of the mercury vapor at the locus of heat exchange 
to effect its condensation, by such heat exchange, at a tem¬ 
perature sufficiently high to volatilize a predetermined frac¬ 
tion of the oil and at a temperature so little above the boil¬ 
ing range of said fraction at the absolute pressure to which 
the oil is subjected as to prevent local overheating with 
resultant substantial cracking of the oil and oil vapors, and 
completing the distillation by continuously removing the 
oil vapors and condensing them." 


The claim definitely limits and specifies the conditions 
under which the heating of the oil by the mercury vapor is 
effected. The mercury vapor is generated under predeter¬ 
mined pressure from a body of liquid mercury, the pres¬ 
sure of generation determining the temperature of the 
vapor. It is then brought into indirect heat exchange 
157 with the body of oil. under peculiar and distin¬ 
guishing conditions which are clearly set forth. In 
this application of the mercury vapor, its absolute pressure 
at the place where it is used is so controlled that its tem¬ 
perature of condensation is limited to just effect the volati¬ 
lization of the desired fraction of the oil without anv local 
overheating of the oil. The claim clearlv indicates that the 
control of absolute pressure and the resulting control of 
temperature of condensation are definite factors in opera¬ 
tion, and as a result of which the desired heating is secured 
substantiallv entirelv bv condensation as distinguished bv 
heat exchange from a vapor, the temperature of which must 
be controlled by superheat. 

The references previously relied upon in the holding of 
the Board of Appeals or the Dean patent 342,500 and the 
Field patent 1,619,660. 
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With regard to the Field patent, it is clear, and in fact 

has been admitted bv the Law Examiner in his discussion of 

the patent, that it contains no specific disclosure relative 

to the distillation of oils without cracking and jdecomposi- 

tion. The only materials to which the Board t>f Appeals 

have pointed in the Field disclosure are “the hydrocarbons, 

anthracene and naphthalene”. An analogy bet 

compounds and the hydrocarbons of oil has beeh assumed, 

it. is submitted, without anv basis of facts. Such hvdrocar 

bons are not normally present in oils; they are aromatic, 

condensed ring hvdroearbons; and and th 

158 damentally different in behavior and in 

* 

from the hvdroearbons of mineral oils. 

* 

the aromatic hydrocarbons, particularly of the 


bv are fun- 
•/ 

formation 
Like all of 
condensed 


ring type, they are very resistant to heat; in fact, they re 


quire exceedingly high temperatures for their 

as is clearlv indicated bv the fact that thev are 
* » • 

products of the high temperature coking of coalj 
words, there have been treated as analogous cert 
condensed ring hvdroearbons which are exceedinglv resist- 
ant. to the effects of high temperature, and the ordinary 
hydrocarbons present in oils which are readily ( 
and destroyed by even moderately high tempera 


formation, 
the normal 
In other 
|ain specific 


normal temperatures of coking coal, namely, 1200 to 1400 


F., at which anthracene and naphthalene are f 


ecom posed 
u res. 


The 


ormed and 


hence which they must be capable of resisting, would com¬ 


pletely destroy and decompose the hydrocarbons 
only is the analogy made in the prior decision be 


erroneous, but also it overlooks the difference between the 


of oil. Not. 
ieved to be 


- which the 
cont rolled 

highlv sen- 

» ' * 

Jed for use 


operation of Field and that of these applicants hi 
use of mercury vapor is made available for the 
treatment at. moderate temperatures of the very 
sitive constituents of oil, particularly those inten 
as lubricants. 

Furthermore, the method of operation disclosed by Field 
is wholly different from that of these applicants and this 
difference has been admitted in the previous dec 
Board in interference 57,673. Field’s co 
159 application of the mercury vapor are as fallows: 

1. The mercury is constantlv maintained unde 
(page 1, lines 79-80). This condition is frequently reit¬ 
erated in the description of the process. 


sion of the 
nditions of 


r a vacuum 
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2. Control to secure additional heat is effected through 
superheating of the mercury vapor (page 1, lines 92-95; 
note also coil 40 in the Field patent Xo. 1,403,471, referred 
to in the record of the interference). 

3. The principal condition of operation set forth by Field 
is the lack of pressure drop between the boiler and the 
point of application of heat, this being accomplished by 
maintaining a “high degree of vacuum throughout the svs- 
tern” (page 3, lines 103-109). By securing a low pressure 
drop between these two points, Field aims to secure also 
a low temperature drop and obviously also to avoid con¬ 
densation of mercury. 

Applicants' method of application of mercury vapor as 
a heating medium differs radicallv from Field's. Instead 
of maintaining the mercury vapor heating system under 
vacuum, they maintain it under pressure. Instead of using 
superheat, to modify the temperature of the heating medium, 
as does Field, they definitely avoid the use of superheat 
and control specifically by variation in pressure to secure a 
saturated and condensing vapor at a desired temperature. 
And instead of endeavoring to secure a minimum or sub- 
stantially j no pressure drop between the mercury 
160 vapor generator and the point of application of heat, 
as does Field, applicants definitely intend to secure 
a pressure drop and in fact employ the amount of pressure 
drop to control the temperature of application of the heat¬ 
ing medium. Applicants could not possibly have departed 
further from the definite teachings of Field as to the method 
of application of mercury vapor as a heating medium 
than they have in the process of this application, as de¬ 
scribed in the claims. The claim, in terms, actually ex- 
eludes the method of operation employed by Field. 

The vital question here is whether this radical change 
in procedure is disclosed or suggested by anything in the 
art. It is not a question of whether the principles involved 
are in accordance with physical laws; necessarily, after the 
process has been developed, it must obviously be in accord 
with general physical principles or it would be subject to 
the objection of inoperativeness. Xo such question is in¬ 
volved here. It is clear that the art contains no suggestion 
whatsoever of the application of this method of heating, 
which as pointed out is so radically different from that of 
the Field patent. 
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Admitting the differences in method of operation*, the 
Dean patent 342,500 has been stated to point \he way to 
applicants’ method of operation. Dean does upt and can¬ 
not use saturated steam as his heating medium ijnd any as¬ 
sumption that he does necessarily involves a complete dis¬ 
regard of the facts of petroleum oil distillation. A 

161 clear indication from Dean’s disclosure tljat. he does 
not use saturated steam is pointed out hereinafter. 

It is stated that Dean could not possibly have! used satu¬ 
rated steam. His process is said to be one for the dis¬ 
tillation of hvdrocarbon oils. The lightest commercial 
product secured by distillation of hydrocarbon o’ls is gaso¬ 
line, having an end boiling point in the order of 400° F. 
The commercial product most in demand at ths time the 
Dean patent issued was kerosene, having end boiling points 
in the order of 550 to 600° F. Obviously, saturated steam 
could not have been used to distill off these products and 
Dean must necessarily have used superheated steam. That 
Dean must have employed superheated steam is obvious 
from an inspection of his drawing, since the stea[m heating 
chamber of his apparatus is shown with no outlet for water. 

It is believed to be entirelv clear that there is no basis 

%/ 

whatsoever for the assumption that Dean used saturated 
steam as his heating medium. If he had used saturated 
steam, he could not have distilled off any commercial 
product, not to say the one commercial product which was 
in the greatest demand at the time his patent issued. 

162 It must be kept in mind that the use of condensing 
mercury vapor as a heating medium has certain spe¬ 
cial features which would lead the oil distillation art to 
regard it as unsuitable and unadapted for use. jCJnder the 
conditions required for lubricant oil distillation, for ex¬ 
ample, experience has shown that the heat transfer rates 
are in the order of 30 to 40 times as great as those which can 
be secured from heated gases or vapors such as flue gas 
or superheated steam. With such tremendous rates of heat 
input, and with material so sensitive to heat action, the 
method of control is obviously extremely important. The 
dangers of overheating are so great as not to be comparable 

in any sense with those involved in the use of superheated 
■ 

* Decision of Board of Appeals, Interference >fo. 57,673, 
page 2, line 5 from the bottom. 
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steam. Saturated steam is not available except at tem¬ 
peratures so low that the oil is not affected destructively 
and effective distillation of commercial products cannot 
be secured. Applicants are thus operating in a highly sen- 
sit ive region where responsiveness to and destruction by 
heat and temperature are very rapid and with a medium 

with which heat transfer rates are of a whollv different 

* 

order from those ordinarilv involved in mineral oil distilla- 
tion operations. And as has been admitted in the previous 
decisions in the interferences involving these claims, thev 
have adopted a procedure distinctly different from that of 
the prior art. It is submitted that their method is clearly 
patentable. 

163 Claim 57 defines the battery operation and con¬ 
tains the same limitations on the control of the ap¬ 
plication of the mercury vapor as does claim 56. Hence, it 
distinguishes from the art cited in the same manner as does 
claim 56. It also brings out special features of control for 
use in battery operation. The claim reads as follows: 

“57. The process of fractionally distilling oil with high 
heat transfer rates while avoiding local overheating with 
resultant decomposition and cracking which comprises gen¬ 
erating mercury vapor from a body of liquid mercury at a 
predetermined pressure, flowing such vapor into heat ex¬ 
change relation but out of contact with two bodies of oil of 
which one is a residual oil from the other, independently 
regulating the absolute pressure of the mercury vapor at 

each locus of heat exchange to effect its condensation, bv 

* 

such heat exchange, at different temperatures at the two 
loci and at a temperature, at each locus, sufficiently high 
to volatilize a predetermined fraction of the oil and at a 
temperature so little above the boiling range of said frac¬ 
tion at the absolute pressure to which the oil is subjected as 
to prevent local overheating with resultant cracking of the 
oil and oil vapors, and completing the distillation by con¬ 
tinuously removing the oil vapors and condensing them.” 


This claim will not be discussed in detail; but it is 
pointed out that it specifically calls for an independent regu¬ 
lation of “the absolute pressure of the mercury vapor at 
each locus of heat exchange to effect its condensation, bv 
such heat exchange, at different temperatures at the two 
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loci’’. This is a further development of tlje method 
164 of control set forth in claim 56 and which, as pointed 
out above, is admittedlv different from that used bv 
Field. Tn considering this claim, in the previous decision 
in the interference, it was stated on page 4 of tin} decision 
to be analogous to the method of Dean and not! to be in¬ 
ventive over Field. Since Field does not control at any 
time by variation in pressure, and in the same decision, it 
is admitted that applicants’ method of control isj different 
from that of Field, it is submitted that somewhere in the 
art, an analogous method of control should be found to 
that required in the claim, or the claim should be allowed. 
Anv inference that Dean has an analogous method of con- 
trol is clearly wrong, for the only method of supplying more 
heat which he discloses is supplying more steam, a process 
which obviously gives no control over the maximum tern- 
perature available. Such control is essential and inherent 


deration, 
set forth 


in the operation described in the claim under cons 
There is no disclosure of applicants’ procedure, as 
in claims 56 and 57, in the art of record nor is there any 
suggestion of the application of the differences yliich are 
admitted to exist between the processes of these e 
the art. 

Claims 35 to 40 were the counts of interference N 
Claim 35 is typical, and reads as follows: 


165 “35. The process of distilling mineral oil which 

comprises subjecting a body of liquid mercury to 
heat and driving off mercury vapor, flowing a Stream of 
oil continuously into and out of a confined space and dis¬ 
tributing the oil therein over a large area, flowing into heat- 
exchange relation, but out of contact, with the oil in said 
space, mercury vapor in such volume and at a pressure 
corresponding to a temperature of condensation so sub¬ 


aims and 


o. 57,672. 


stantially above the temperature of the oil, as to 
heat exchange and condensation of mercury vj 
vaporization of a predetermined fractional part of the oil, 
withdrawing and condensing the oil vapors, and i 
the mercury condensate to the body of liquid merer 


effect, by 
ipor, the 


etu ruing 


rv. 


This claim, and the remaining claims of this group, in¬ 


troduce as an added feature the treatment of the 


in continuous flow and while distributed over a large area 


in a confined space, being heated by indirect heat 


oil while 


exchange 
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with the heating medium under the conditions previously 
set forth in connection with claim 56. 

The art relied upon in connection with this claim was 
the Field patent 1,(519,663, the only reference showing the 
use of mercury vapor for heating, together with the Dean 
patent referred to above and three additional patents; 
namely, Suzuki, 894,407; Grant et al. 339,545; and Everest, 
68,42 6. 

The disclosure of the Field patent 1,619,663 with refer¬ 
ence to the heating operation is similar to that of the Field 
patent 1,619,660, referred to above. The same fundamental 
difference between the operation of the Field patent and 
that of applicants has been admitted in the decision 

166 affecting these claims as in that affecting claims 56 
and 57; namely that Field depends on superheating 

to obtain a high temperature and control such temperature, 
whereas applicants depend upon pressure to secure con¬ 
densation at different temperatures. Field, employing 
superheat, does not rely upon condensing mercury vapor 
as his heating medium. 

Of the other references cited in connection with this 
group of claims, Dean has already been discussed and it 
has been pointed out that Dean could not possibly have 
employed a condensing vapor as a heating medium to secure 
an effective distillation operation. Everest definitely em¬ 
ploys superheated steam or heated air. Grant directly in¬ 
jects saturated steam into his oil, but his external heating is 
secured by direct heat applied through a jacket of insulat¬ 
ing and heat retaining material. Suzuki is not distilling 
oil. 

It has been pointed out above that there is nothing in the 
Dean patent that would lead to a change in Field's method 
of applying heat to that used by applicants. The same is 
obviously true of the remaining references which have been 
cited in connection with claims 35 to 40. 

These claims bring out additional features which are 
related directly to a control of the relationship between the 
oil under treatment and the condensing mercury vapor so 
as to make available the extraordinarily high heat trans¬ 
fer rates used in this operation without destructive action 
on the oil. Applicants have admittedly departed 

167 entirelv from the method of operation disclosed bv 
Field. * 


CONWAY P. COE, COMMISSIONER OF PATENTS, 


137 


The method of handling the oil recited in claim ^5, in con¬ 
nection with the method of handling the mercery vapor 
heating medium bv which the maximum heat transfer ef- 

vT» w 

fects are secured, are definitely interrelated; for this 
method of handling the oil permits of the rapid application 
of the oil to the liquid under treatment for the reason that 
the latter is distributed in a relatively thin lavet; and for 
the same reason it permits the immediate and rapid with¬ 
drawal or removal of vapors generated as a result of the 
treatment. These are particularly desirable results in con¬ 
nection with the application of a heating medium so much 
more highly effective than any previously employed; and it 
is interesting to note that here again, applicants have de¬ 
parted directly from the teachings of Field, who employs 
the mercury vapor as a heating medium only in Connection 
with a batch or pot operation. 

Claim 36 incorporates as an additional feature in the 
process of claim 3b, the maintenance of a vacuum over the 
oil. In addition to the normal effect of reducing the tem¬ 
perature at which a desired fraction may be removed, this 
also has the effect, important here, of aiding and modifying 
the utilization of the heating medium because the jieating is 
not a mere transfer of heat units by convection, blit a trans¬ 


fer bv condensation and direct yielding of the latent heat 
of vaporization through the wall forming the contact 
168 surface to the oil. The combination of this method of 
applying the heating medium with a continuous flow 
of the oil in a stream spread over an extended artea is new 
and permits of the development of a process having a rapid¬ 
ity of heat transfer never before attained and with a reduc¬ 
tion of the temperature differential between thh heating 
medium and the oil to a point that is wholly new in the art 
and is extremely valuable in preventing decomposition and 
local overheating. In fact, it is believed to be an essential 
element in the industrial application of the heat of con¬ 
densing mercury vapor to the distillation of oils of this 
type. The use of vacuum supplements the action by per¬ 
mitting a drop in temperature as well as a more effective 
separation of vapors and a more rapid application of heat. 
In the method here involved, heat is applied with a low tem¬ 
perature differential between the condensing mercury 
vapor heating medium and the oil, and this dro|> in tem- 

7—6503a 
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perature is relatively a large part of the total difference in 
temperature between the heating medium and the oil than 
is possible in other processes such as are shown in the art. 
Accordingly, it ha>> a much more significant effect on heat 
transfer ratios. Furthermore, it permits a drop in the 
pressure on the mercury vapor because the condensation of 
the mercury may be effected at a slightly lower tempera¬ 
ture and, as, is well known, the latent heat of vaporization 
available on condensation of a liquid increases 

169 with decreasing pressures. Hence the use of vacuum 
on the oil in the present process has very significant 

effects in the interrelation of the process steps, besides be¬ 
ing an additional feature in furthering the aims of this 
admittedly novel process. 

Claim 37 adds, as an additional feature in furthering the 
aims of the process, the regulation of the rate of flow of the 
mercury into heat exchange relation with the oil. In the 
previous decision of the Board in connection with this claim, 
the statement is made that: “if mercury vapor under pres¬ 
sure be used in Field the flow of it can be regulated by a 
valve in the same manner as in Dean”. This statement, in 
effect, admits a lack of a disclosure in Field of anv regu- 
hit ion such as is called for by the claim; and the supposi¬ 
tions made are not based on anvthing found in the art. Field, 
and no one else in operating a mercury vapor heating 
process, has suggested such a regulation of flow; Field 
does not operate his process with the mercury vapor under 
pressure; he has no need of doing it as lie does not in¬ 
tend to use condensing mercury vapor as his heating 
medium; and finally, as a result of all these distinctions, 
which, for the most part have been admitted in the previous 
decisions, there is no basis for assuming that Dean’s 
method of control would or should be used in the Field 
operation. Hence, it is believed to be clear that there is no 
basis for this assumption of operation relative to Field 
and Dean, as clearlv indicated bv the fact that it is wholly 
suppositious and not based upon any actual disclosure. 

Claim 38 requires that the absolute pressure on the 

170 mercury vapor at the point where it is condensed and 
utilized shall be substantially higher than the absolute 

pressure under which the oil is vaporized. This is a direct 
reversal of conditions prevailing in Field where the entire 
mercury vapor generating and heating system is under 
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vacuum and the material being heated is not. Maintenance 
of a vacuum on his mercury vapor heating systeijn to elimi¬ 
nate pressure is stated definitely by Field to be a}i object of 
his invention. In his patent No. 1,019,6G0, not citjed against 
this claim, it is set forth in detail on page 2, beginning line 
35, that he has his mercury system under vacuum, to avoid 
escape of mercury vapor. 

Consequently, it does not follow, as stated in the prior 
decision on this claim, that the relation of pressures called 
for by the claim ‘‘obviously follows in methods where 
vacuum distillation is employed”. If the teachings of Field 
were followed, the vacuum on the mercury vap|or system 
would necessarily be lower than any vacuum niiaintained 
upon the material being heated, to avoid leakage df mercury 
vapor out of the system. It is therefore submitted that the 
claim is clearly not anticipated. 

Claims 39 and 40 define battery operation in so far as 
the oil is concerned, but in conjunction with tile genera¬ 
tion of a mercury vapor heating medium from a s ngle body 
of liquid mercury and the independent control of its flow 
into each unit of the batterv so as to secure there 
171 the heating conditions set forth in the earlier 
claims; that is, a heating by condensation of mer¬ 
cury vapor. 

The independent control of mercury vapor in ^aeh unit, 
particularly with respect to pressure, to secure cdndensing 
conditions, involves necessarily a pressure drod between 
the mercury vapor generator and the mercury vapor cham¬ 
ber of each distillation unit with an independent control of 
this pressure drop for each unit to secure there the desired 
pressure and with it the desired temperature of condensa¬ 
tion. This type of operation involves the differences in 
operation in each individual unit which admittedly dis¬ 
tinguish the operation from that of Field; and furthermore, 


in its application of the operation to a series of heaters, it 
goes directly counter to the teachings of Field, which are 
that pressure drop between the mercury vapor generator 
and the point of application of the mercury vapor are to be 


avoided. His disclosure throughout involves substantiallv 
identical pressures at the mercury vapor generator and at 
the point where the heat of the mercury vapor ii utilized, 
and hence lack of any pressure drop. These claims there¬ 
fore set forth a control of the mercury vapor heating 
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medium which is essentiallv and fundamental!v different 

» * 

from that described by Field and in a new relationship with 
mineral oil handled under specified conditions. The claims 
do not describe merely a battery operation but. a wholly new 
relationship involving not merely the operation of the 
series of oil heaters, but the correlated control of the 

172 heating medium in connection therewith in a fashion 
which is admittedly novel with respect to the indi¬ 
vidual stills; and in its operation with respect to the plural¬ 
ity of stills or heaters, involves principles which radically 
depart from the teaching of the prior art. It is therefore 
submitted that the group of claims here involved is clearly 
patentable. 

The remaining claims 51 to 55 inclusive were not involved 
in the interference. They are believed to be clearlv patent- 
able. 

Claim 51 contains the same distinctions from the prior art 
which are found in claim 56, previously discussed, except 
that the heating medium is described more broadly, being 
stated to be a “medium having a temperature of condensa¬ 
tion of from 500° to 1000° F. at a pressure not exceeding 
200 lbs. per square inch and not substantially corrosive nor 
subject to objectionable decomposition at the operating 
temperature’-. This claim includes the same features of 
control of the operation as are present in claim 35, and 
which, as pointed out above, admittedly distinguish this 
method of operation from that disclosed by Field. For the 

reasons which have been fullv stated in connection with 

* 

claim 35 and also in connection with claim 56, it is submitted 
that this claim is also clearly patentable. 

173 As stated by the Examiner, claims 52 to 55 define 
the heating medium as does claim 51. Thev further 

call for the withdrawal of excess vapors of distilling med¬ 
ium and incondensible gas from the upper part of the 
zone containing the heating medium, the cooling of the 
withdrawn excess vapors and incondensible gas to con¬ 
dense the vapors, and the application of suction to remove 
the cooled gases from the system. Claim 53 includes an 
additional limitation, to the effect that the vapors and in¬ 
condensible gases are passed to an intermediate point of 
a condensing zone where the condensation is effected, the 
upper portion of that condensing zone being such that 
nothing but incondensible gas can reach the outlet, where 
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suction is applied. This operation is shown more particu¬ 
larly in Fig. 4 of applicants’ drawings. 

This method, both generically and specifically set forth 
in these claims, is wholly new for the handling of vapors 
from such a system. The Examiner refers to Field patent 
1,619,660, stating that vapors and gases are taken off at the 
to]> of the heating jacket shown in Fig. 1, pass through con¬ 
denser 17, condensates are discharged to 16 and that “gas 
is removed from the svstem bv vacuum pumt> 24”. A 
perusal of the Field specification shows that tl|iis method 
of operation is inherently impossible and was certainly not 
contemplated by Field, since in his specification he stated, 
on page 3, beginning line 46, as follows: 

174 “In practice, the leg 23 of the pipe 22 should be at 
least 30 inches long so that the mercury which fills 

it can never be pulled back through the pipe 2^ when the 
pump is shut down”. 

Obviously, if the pipe 22 is always filled with mercury to 
a height sufficient to counterbalance atmospheric pressure, 
this pipe is effectively sealed against any admission of gas 
from 16 to the vacuum pump. In other words, ^here is no 
positive way of removing incondensible gases from this 
sealed system. 

Dr. Lewis also makes the following comment with refer¬ 
ence to the Field equipment: 

“It is true that the cooled pipe 17 opens into the heating 
jacket 3 near the top of the jacket. However, th^re is noth¬ 
ing to make the incondensible gases flow down through pipe 
17. They are of course vastly lighter than thd mercury 
vapor and tend to stay in the top of the equipmdnt”. 

Considering this statement of the operation of Field, 
which is obviously true, in connection with his effective 
sealing of the system against exhaust of gas by the high 
level of mercury liquid in the pipe 22 leading to the vacuum 
pump, it is quite obvious that it is impossible td vent the 
gas from the system shown in Fig. 1 of this batent, re¬ 
ferred to by the Examiner. 

175 The operation called for is likewise not disclosed 
in the device of Fig. 2 of the Field patent. These 

claims call for “withdrawing excess vapors of distilling 
medium and any incondensible gas, from an upper part of 
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said zone, subjecting said vapors and gases to cooling suf¬ 
ficient to condense the vapors, and then applying suction 
to remove said cooled gases from the system”. 

Field, in Fig. 2 of patent 1,619,660, does not have this 
sequence of steps. The vapors passing out of the heating 
jacket 3 to the condenser 39 are immediatelv and directlv 
subjected to vacuum, which is quite obvious since the suc¬ 
tion pipe of the pump 43 is directly connected to the cham¬ 
ber in the l^eat exchanger into which the pipe from the 
heating jacket open-. Field does not apply vacuum to 
remove incondensible gases alone after condensation of 
mercury, as required by the language of these claims. On 
the contrary, he applies suction directly to the mercury 
vapor itself, not only in the top of the heat exchanger, but 
also through the connecting pipe to the mercury vapor in 
the heating jacket. This is quite obviously the manner in 
which he intends to operate, since he depends upon this 
vacuum pump to secure the high vacuum under which he 
operates both in the heating jacket and in the mercury 
vapor generator. Applicants operate in a wholly different 
manner, since they do not wish to operate with 
176 vacuum on the heating chamber in their process, but 
to use pressure to secure condensation of the mer¬ 
cury. Their whole method of operation would be lost to 
them if thev used anv such method as is described bv 

V 1 V • 

Field: and the operation which is described in these claims 
is directly the opposite of that carried out in the Field 
patent. 

This difference in operation is directly related with the 
admitted differences between the methods of using the 
heating medium set forth in this application and disclosed 
by Field. As has been repeatedly noted. Field uses mer¬ 
cury under vacuum and, where higher temperature is re¬ 
quired, uses superheat, whereas applicants, proceeding in 
a wholly different manner, use pressure upon the mercury 
vapor to secure its condensation, avoid the use of super¬ 
heat, and hence must use a wholly different method to sep¬ 
arate incondensible gas from the svstem. 

^ « 

The specific method of handling the vapors described in 

claim 53 is not disclosed in anv art cited and is whollv 

+ • 

novel. Applicants are the first to draw the excess vapors 
and incondensible gases from such a system, pass them 
to an intermediate point of a condensing zone and having 
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the condensing zone of sufficient capacity so tha; all of the 
vapors are condensed before any can reach the gas outlet. 
On application of suction at the outlet with this apparatus, 
clearly onlv incondensible gas can be removed. Obviously, 
this is wholly different from the Field disclosure, 
177 where the application of vacuum in the device of 
Fig. 2 removes both mercury vapor and pny incon¬ 
densible gas that may be present. 

Claims 54 and 55 include the same distinguishing fea¬ 
tures which are to be found in claims 51 and 52. | 

It is respectfully submitted that the claims of this appli¬ 
cation should be allowed. That the operations described 
therein distinguish from those of the art cited is clearly 
apparent and has been admitted in the previous decisions 
in the interferences involving certain of these claims. 
Questions of patentability have been raised in those deci¬ 
sions, but as pointed out, not one of the references relied 
upon can be regarded as affording any teaching or sug¬ 
gestion whatsoever that would have guided applicants to 
effect the radical departures which have been made from 
the procedure shown in the only reference using a similar 
heating medium; namely, the Field patent. Contrary to 
the normal practice of the Patent Office, it appears that 
every doubtful question involved has been decided against 
the applicants; and assumptions have been made with 
respect to the operation of the references whijdi clearly 
arise out of the teachings afforded by applicants’ develop¬ 
ments, rather than bv the instructions in the references 

* 

themselves. Applicants have departed so far from the 
prior art in their developments, expressed in these claims 
that, clearly, they are entitled to protection. It is respect¬ 
fully submitted that the claims should be allowed. 

* 

Very respectfully, 

BENJAMIN B. SCIINEIDIpR, 

Attorney for Applicants. 

New York, N. Y., February 18, 1932. 

BBS; AMP. 
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178 [Stamp:] U. S. Patent Office, Board of Appeals. 
Mailed Mar. 19, 1932. 

Appeal No. 3505. Paper No. 28. 

Decision. 

In the United States Patent Office. 

Before the Board of Appeals. 

Ex parte Frank A. Howard, Warren K. Lewis and Henrv 

M. Noel. 

Application for Patent. Filed April 10, 1922. Serial No. 

551,300. Art of Distillation. 

Mr. Benjamin B. Schneider for applicants. 

This is an appeal from the decision of the Primary Ex¬ 
aminer finally rejecting claims 35-40, and 51 to 57. 

Claim 35 is illustrative and is: 

35. The process of distilling mineral oil which comprises 
subjecting a body of liquid mercury to heat and driving 
off mercury vapor, flowing a stream of oil continuously 
into and out of a confined space and distributing the oil 
therein over a large area, flowing into heat-exchange rela¬ 
tion, but out of contact, with the oil in said space, mercury 
vapor in such volume, and at a pressure corresponding to 
a temperature of condensation so substantially above the 
temperature of the oil, as to effect, by heat exchange and 
condensation of mercury vapor, the vaporization of a pre¬ 
determined fractional part of the oil, withdrawing and con¬ 
densing the oil vapors, and returning the mercury conden¬ 
sate to the body of liquid mercury. 

179 The references relied upon are: 

Everest, (58,426, Sept. 3, 1867, 

Grant et ah, 339,545, Apr. 6, 18S6, 

Dean, 342,500, May 25, 1886, 

Suzuki, 894,407, July 28, 1908, 

Field, 1,619,660, Mch. 1, 1927, 

Field, 1,619,663, Mch. 1, 1927. 

The invention relates to a process of distilling mineral 
oil. In carrying out the process applicants employ a bat- 
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tery of stills, three being shown in Fig. 2. Each still is 
constructed as shown in Fig. 7. Oil is introduced through 
the pipe 29 and passes up through the tubes 28 where part 
of the oil is vaporized and the vapor passes i|ip through 
the condenser above the pipes and the remaining oil which 
has not been vaporized passes out through pipe 38 to the 
next still adjacent to it. The heat is provided by mercury 
vapor passing in through pipe 33 so as to contact with the 
oil tubes and the condensed mercury vapor basses out 
through pipe 34. Fig. 14 discloses the flow of tlje mercury 
vapor. The mercury is vaporized in the boiler, passes 
through pipe to the stills and returns by pipe 77 to a con¬ 
denser 78 where incondensible gases mav be removed and 
the mercury is then returned to the boiler. Applicants con¬ 
trol the temperature in the stills by regulating tl|e absolute 
pressure of the mercury vapor to effect its condensation, 
the temperature being such as to prevent overheating of 
the oil in the still. | 

Claims 56 and 57 were counts of interference j\ T o. 57,673 
and were held by Law Examiner to be unpatentable. This 
decision was affirmed by the Board of Appeals. |The prin¬ 
cipal references used are the Field patents and the 
180 Dean patent. The last mentioned patent cjliscloses a 
battery of stills for distilling hydrocarbon oils. 
Each still is provided with a casing, upper and lower per¬ 
forated diaphragms G, C carrying the oil conveying tubes 
E, steam inlet pipe N and outlet pipe 0. Oil is passed 
down through pipe M and up through the tubes wherein 
it is heated by the steam about the tubes. The Vaporized 
portion is carried off by the pipe Q to a condenser and the 
remaining liquid portion of the oil is passed down through 
the pipe J to the next succeeding still. The stjeam inlet 
pipes are provided with valves for controlling tjie admis¬ 
sion of steam to each still. The patent states in lines 133, 
134, page 2, and lines 1-7, page 3, 

“So also, the supply of steam for gradually increasing 
the temperature of the oil in the process of distillation is 
accordinglv graduated as each successive distillate mav 
require more or less for its elimination. 

In practice the pipes F are provided with stbp cocks, 
and so also are all the induction and eduction pjpes used 
in the still to control the steam oil and vapors.” j 
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The Field patents disclose apparatus for distilling vari¬ 
ous materials among which are mentioned the hvdrocar- 
bons, anthracene and napthalene. Patent No. 1,619,663 
states in line? 66-71, page 1, that the distillation is appli¬ 
cable “to the, entire family of organic materials, of which 
there are several thousand compounds known in the art.” 
This statement is broad enough to include the distillation 
of lubricating oil. Field 1,619,660 discloses in Fig. 1 a dis¬ 
tilling apparatus 2 having a jacket 3 to which mercury 
vapor is led by a pipe 14 from a mercury vaporizer 7. The 
condensed mercury vapor is returned by the pipe 15 
181 to the catch-all 16. Vapor not condensed in the 
jacket jnissos into condenser 17 where it is con¬ 
densed and returned. The system is operated under a par¬ 
tial vacuum maintained by the vacuum pump 24. 

In the form shown in Fig. 2 a valve 38 is provided in the 
vapor admission pipe for controlling the supply of satu¬ 
rated vapor to the jacket. A vacuum pump 43 maintains 
a vacuum in the jacket and condenser 39 and removes the 
non-condensible gases. 

In lines 80-S5, page 2 of No. 1,619,663 this patent states: 

“An adjustably determinable, uniform pressure, prefer¬ 
ably below atmospheric is maintained upon the entire sys¬ 
tem and to this end a pipe 22 is connected to the catch-all 
16 and at its upper end has a return bend or leg 23 which 
is connected to the pump 24.” 


The above statement indicates that Field contemplated 
using any desired absolute pressure. In the patent No. 
1,619,660 he shows the controlling valve 38 in the mercurv 
vapor line leadjng to the locus of heat exchange. 

Claims 56 and 57 will be first considered. Claim 56 in¬ 
cludes the step of generating mercury vapor at a predeter¬ 
mined pressure, flowing such mercury vapor into heat ex¬ 
change relation but out of contact with a body of oil, and 
regulating the absolute pressure of the mercury vapor at 
the locus of heat exchange to effect its condensation. Since 
Field contemplates using “an adjustably determinable uni¬ 
form pressure, preferably below atmospheric” it would 
appear that the claim is readable on the Field pat¬ 
ent. 

182 Applicants urge that since Field generates mer¬ 
cury vapor in a partial vacuum instead of under 
considerable pressure the patent fails to meet the claim. 
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Likewise applicants point out that Field obtaijis his addi¬ 
tional amount of heat by superheating merpury vapor 
(lines 92-98, page 1 and lines 36-38, page 4). It may be 
admitted that Field describes this mode of operation in 
1,619,660. The reference, however, to employing adjust¬ 
able pressures in 1,619,663 quite definitely suggests the 
control of the temperature of* the still by regulating the 
pressure of the mercury vapor. Furthermore^ it is com¬ 
mon scientific knowledge that the temperature of conden¬ 
sation of a vapor can be varied by varying tlje pressure. 
Hence in any distillation system where vapor is used as a 
heat transfer medium the temperature may bb regulated 
by regulating the pressure. That is true of tie ordinary 
system where steam is employed and becomes condensed 
in the system, as for instance, in the Dean patent. We are 
therefore unable to find anything patentably njovel in the 
use of vapor under pressure for distilling purposes and 
regulating the temperature by varying the pressure. The 
patentability of the claim, then, cannot be predicated upon 
the application of these well known principles for controll¬ 
ing the temperature of distillation when a vapor is em¬ 
ployed. Nor can it be predicated upon the use of mercury 
vapor as this is set forth in the Field patents and its ad¬ 
vantages fully recognized and described. The claim is 
therefore regarded as unpatentable over either one 
183 of the Field patents, because if the claim does not 
read directly on these patents, (as it appears to do) 
the variations recited are well known and cairn be made 
without requiring any invention. 

Claim 57 involves the application of claim 53 to a bat¬ 
tery of stills wherein fractional distillation occurs accord¬ 
ing to the usual method in steam heated still qatteries as 
shown by Dean and described in lines 118 page 2 to line 3, 
page 3. The substitution of mercury vapor in Dean and 
the control of the temperature by regulating tie pressure 
is not regarded inventive in view of Field for reasons 
assigned above. 

Claims 35-40 were the counts of Interference 157,672 and 
were held unpatentable by the Law Examiner, j The deci¬ 
sion was affirmed by the Board of Appeals. These claims 
introduce as an added feature the treatment of oil while 
in continuous flow and while distributed over a large area 
in a confined space but otherwise specify heating by in¬ 
direct heat exchange with the heating medium!under the 
conditions previously set forth in connection fvith claim 
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56. There appears to be no question but that Dean dis¬ 
closes the flowing of a stream continuously into and out of 
a confined space and distributing the oil over a large area 
in an oil still. The patent to Suzuki shows an evaporator 
in which the liquid is continually flowed over a large area 
in heat exchange relation to the steam. The result in each 
patent is the same, namely, a greater speed of vaporiza¬ 
tion of the liquid. We are unable to see that any patent- 
able feature has been added to this claim over claim 
184 56. We regard claim 35 therefore unpatentable for 

the same reasons as assigned in connection with said 
prior claim 56. 

Claim 36 incorporates the limitation that the oil is main¬ 
tained under vacuum in the confined space and thus dis¬ 
tinguishes from claim 35. Vacuum distillation of oil is 
old as shown by Everest and Grant et al. There is no new 
result obtained by associating this feature of the process 
with the rest but whatever result is obtained it is merely 
additive. Hepce we fail to find that this claim is patent- 
able over Field 1,619,663 and Dean in view of either 
Everest or Grant et al. 

Claim 37 differs from claim 35 bv the additional lim- 
it at ion of 

‘‘Regulating the rate of flow of the mercury vapors into 
heat exchange relation with the oil.” 


In Field 1,619,660 the flow of mercury vapor is regulated 
by the valve 38, Fig. 2. In Dean valves are provided for 
regulating the flow of the steam. Hence this claim is re- 
garded unpatentable over Field in view of Dean. 

Claim 38 differs from claim 35 bv stating the relation 
between the pressure of the mercury vapor and the pres¬ 
sure of the oil. It requires that the absolute pressure on 
the mercury vapor at the point where it is condensed and 
utilized shall be substantially higher than the absolute 
pressure under which the oil is vaporized. It is alleged 
that this prevents leakage of oil into the vapor. It is be¬ 
lieved that this is not any patentable merit as obviously 
if leakage outwardly is to be prevented in Field the oil 
would be subjected to a vacuum higher than that 
185 used on the mercury vapor. Everest and Grant et 
al. are regarded sufficient to suggest the use of the 
use of a vacuum applied to the oil in the retort. 
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Claim 39 differs from claim 35 and claim 40 from claim 
37 by stating that the oil Hows 4 ‘successively |through a 
number of confined spaces.” The patent to Deap discloses 
a batterv of stills heated bv steam and the oil'flows suc- 

* * i 

cessively through the stills. The use of such batteries is 
quite common. Hence we are unable to find anything pat¬ 
entable in these two claims over Field considered in con¬ 
nection with Dean for reasons assigned above. 

Claim 51 is similar to claim 35 except that the! former is 
broader as to the heating medium defining it in terms of 
properties and further claim 51 is not specific to contin¬ 
uous operations. There is obviously no material limitation 
in this claim which distinguishes from the references cited 
against claim 35. 

Claims 52 to 55 all define the heating mediunt in terms 
of its properties similarly to that of claim 51. These 
claims also call for the steps of withdrawing excess vapors 
of distilling medium and incondensible gas cooling with¬ 
drawn vapors and gas, and applying suction to removing 
the cooled gases from the system. In Fig. 2 of the Field 
patent 1,619,660 excess vapor and incondensible gas pass 
into a condenser 39 and are withdrawn by thb vacuum 
pump 43. In Fig. 1 the excess vapor and incbndensible 
gases would pass to the condenser 17. The vacuum pump 
will serve to remove at least a part of the vapor and in¬ 
condensible gas. We beli-ve that there is no limitation in 
any of these claims which render them patentable 
186 over the Field and Dean patents. Claim 153 refers 
to passing excess vapors and incondensible gases to 
an intermediate point of a condensing zone etc. Whatever 

difference is intended to be recited bv this limitation it is 

* 

not regarded sufficient to define over Field wherein the 
excess vapors and incondensible gases will be cooiled in the 
condenser 39 to a large extent before reaching the outlet 
to the pump 43. 

The decision of the Examiner is affirmed. 

M. J. MOORE, 

A ssistamt Commissioner, 

W. L. REDROW, | 
Examiner -in-Chief, 

F. P. EDINBURGJ 

Examiner-in-Ch%ef, 

Board of Appeals. 

March 19, 1932. 
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187 [Stamp:] U. S. Patent Office, Application Div. 
Sep. 10, 1932. 

[Stamp:] Paper Xo. 29. Division 31. Sep. 10, 1932. 
In the United States Patent Office. 

Art of Distillation. 

Application of Howard, Lewis and Noel. Serial Xo. 

551,300. Filed April 10, 1922. 

Please permit Messrs. Browne & Phelps to inspect the 
file of the above entitled application. 

Verv respectfully, 

BENJAMIN B. SCHXEIDER, 

Attorney for Applicants, 

Xew York City, X T . Y., September 9, 1932. 

BBS :AMP. 

188 Address only the Commissioner of Patents, Wash¬ 
ington, D. C. 

Department of Commerce, United States Patent Office, 

Washington. 

Ex parte Frank A. Howard, Warren K. Lewis, and Henrv 
M. Xoel. Serial Xo. 551,300. Filed April 10, 1922. Art 
of Distillation. 

Notice of Suit under Section 4915 R. S. 

A suit in Equity under Section 4915 R. S., entitled 
Standard Oil Development Company, Plaintiff, vs. Thomas 
E. Robertson, Commissioner of Patents, Defendant, Equity 
Xo. 54,821, involving this application, was filed on Septem¬ 
ber 15,1932, in the Supreme Court of the District of Colum¬ 
bia. 

T. A. HOSTETLER, 

Solicitor. 
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Herstellung konstanter Temperaturen durch Siedenlas^en von 
Flussigkeiten unter vermindertem Druck. 

Ramsay und Young, J. Chem. Soc. -Hi, 640: 1SS5. 
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Nachtrag.. 

Heizflussigkeiten. 


Oefversigt and Bihang: (s. vor. S.) sind rait den hier genannten Binder, abgeschlossen. An 
ihre Stelle tritt das in vier Abtrilungen zerfallende Arkiv for Botanik; fdr Karri, Mineralogy och 
Geology: f6r Matenutik, Astronomi och Fysik: f6r Zoology. 

B6 nutria 


Die in dieser Tabelle aufgefuhrten Substanzen eignen sidi zur Verwendung als Heizflussig- 
keiten. Sie sind, soweit die Erfahrung reicht, auch gegen lingeres Sieden bestandig und gp-eifen 
Metallgefafle nicht an. Die Substanzen sind von C A. F. Kahlbaum, Berlin SO., zu dem in 
der vierten Kolumne angegebenen Preise zu beziehen. 

Fur die bei gewohnlicher Temperatur nicht flussigen Substanzen ist der Schmelzpunkt 
in der Anmerkung angegeben. 


Name 


Benzol. . . 
Toluol . . . 
Chlorbenzol 
m-Xylol . . 
Anisol . . . 
Phenetol . . 
Anilin . . . 
Dimethylanilin 
o-Toluidin . . 


p_. Siede- Preis pro 

Formc5 punkt Kilogramm 

- 4 
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Forme! 
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Preis pro 
Kilogramm 


C.H, 

QH, 

Q.H r .a 

CnH.o 

C,H 10 0 

c.H,N 

C,H„N 

QH,N 


So j 

,110 | 
132 
1139 I 
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172 

,i«4 ; 
193 I 
200 


1.50 
2,80 
10,— 
14 — 

So — 
28,- 


Benzoesaures Athyl 
Naphthalin') . . . 

Chinolin. 

p-Phenetidin . . . 


Benzoesaures Isoamyl |C, s H w O- 262 


Acenaphten*) . . . 
Flnoren*) . . . . 
Diphenylamin 4 ) . . 
Benzophenon*) . . 


C.HjoOj 213 
C^ti n 218 
C»H-N j 238 
C,H„On! 254 


Q: H,„ 

Ci;H n N 

C»H, n O 


10,— 
1*5° 
42,— 
25,- 
18,- 
50 — 
60,— 
8 ,- 
So,-- 


- ’) Schmiizt bei So®. — 2) Schmilzt bei 05°. — *) Schmilzt bei 110 —in®. — 4 1 Schmilzt 
bei 54®. — c ) Schmilzt bei 4S®. — 
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UNITED STATES PATENT OFFICE* 

CROSBY FIELD, OF YONKERS, NEW YORK, ASSIGNOR TO CHEMICAL MACHINERY COR¬ 
PORATION. A CORPORATION OF NEW YORK. 

APPARATUS FOR HEAT TRANSFER AT HIGH TEMPERATURES. 

Application filed April 17. 1922. Serial No. 553,640. 


My present invention is more or less close¬ 
ly related to certain heat transferring opera¬ 


tions of the classes described in my prior 
application, Serial Number 141,949, filed 
5 January 12th, 1917, Patent No. 1,403,471, 
granted January 10, 1922. In the present 
case the heat transferring medium is a liquid 
of boiling point much above that of water, 
perferably mercury; the temperatures at 
10 which heat is to be transferred are usually 
far above said boiling point of water; the 
temperatures of heat transfer either to the 
transferring medium or from the transfer¬ 
ring medium, or both, are determined by the 
15 internal pressures at the boiling or the con 
dousing points, or both; and these pressures 
may be controlled either by hand manipula¬ 
tion or automatic action of valves, pumps or 
other suitable pressure controlling devices. 
20 My present invention includes regulating 
the temperature, in the heat transferring 
system by controlling the internal pressure 
by and in accordance with the temperature 
of a region or substance to be heated or 
25 cooled; or by the difference between the in¬ 
ternal and external pressures; and the ex¬ 
ternal pressure may be atmosphere or may 
be one maintained in an auxiliary part of 
the system by a vacuumizing or other pres- 
30 sure controlling pump. 

In the preferred embodiment and in nor¬ 
mal operation the pressure is approximately 
uniform throughout the circuit of the heat 
transfer medium, although the pressure at 
35 the boiling or heat absorption point may be 
higher than at the condensing or heat yield¬ 
ing point. 

While the system may be employed partly 
or exclusively for cooling, the primary pur- 
40 pose illustrated is heating substances, for 
distillation, sublimation or chemical reaction 
which require limiting the temperatures for 
a predetermined maximum or minimum, or 
between a maximum and a minimum; or for 
45 di (lerenl temperatures successively. 

My present invention includes systems 
wheiein there is a supplemental condenser 
located beyond the primary condensing re¬ 
gion and adapted to return its condensate 
to the circulating system. In certain cases 
tin* supplemental condenser is beyond the 
pressure controlling valve; in others it is 
between the primary condensation or heat 
yielding region and the pressure controlling 
u0 valve; in others between the pressure con¬ 


trolling valve and the pump; and in others 
there is the supplemental condenser in ad¬ 
vance of the pressure controlling devices, 
in combination with an exhaust condenser 
path located beyond the pressure controlling 60 
dev ices. Jn some cases this exhaust con¬ 
denser has a continuously open return path 
to the circulating system and in others the 
return is controlled by a valve opened only 
when conditions of operation permit. 66 

Preferably all of the systems have pumps 
adapted to withdraw foreign gases and im¬ 
purities from the circulation and these are 
preferably arranged to discharge the im¬ 
purities into the atmosphere without inter- 70 
fering with return of condensate to the cir¬ 
culation and without interfering with the 
desired vacuum or pressure conditions with¬ 
in said circulating system. 

In certain cases the desired operation is 76 
continuously endothermic or heat absorbing. 

In such case the heating is by the condensa¬ 
tion portion of the cycle and the control of 
temperature is accomplished entirely by con¬ 
trol of the pressure of the vapor being con- 80 
densed. 

An important feature of my invention, 
however, concerns a system which will auto¬ 
matically control the temperature of a de¬ 
sired region when the operation in said 85 
region requires heating at one time and cool¬ 
ing at another time under conditions where 
the operation of the fluid medium must shift 
from a primary condition of condensing to 
impart heat, over to a secondary condition 90 
of boiling to absorb heat; and to do this 
automatically. This very difficult special 
case is frequently met with in the chemical 
industry. Certain chemicals in the mixture 
must he heated to a predetermined critical 96 
temperature. In certain cases, notably oxi¬ 
dation or partial oxidation of organic com¬ 
pounds. heating to a certain critical tem¬ 
perature will initiate an exothermic or heat 
evolving reaction. The heat thus evolved 100 
necessarily raises the temperature further 
and the higher temperature thus produced 
may cause a decomposition of the product or 
even an explosion and in most cases it will 
create a condition unsuitable for the liest 105 
I>erfonnance of the desired reaction. IIcnce_ 
one part of my invention concerns maintain¬ 
ing a body of liquid medium in heat absorb¬ 
ing relation to the same region which is ini¬ 
tially heated by condensation of the heated HO 
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v r apor. Where the heat transferring wall is 
thin sheet steel and the temperature drop be¬ 
tween exterior and interior is small, the two 
operations will come into effect successively 
5 and automatically upon change of a few 
degrees in the temperature of a chemical 
mixture, even without change of the internal 
pressures. Moreover, where there is auto¬ 
matic, thermostatic control of pressures by 
10 and in accordance with the heat of the 
chemicals, as above mentioned, the regula¬ 
tion may be even closer. 

The above and other features of my in¬ 
vention will be more evident from the foi¬ 
ls lowing description in connection with the ac¬ 
companying drawings, in which— 

Figs. 1, 3, 4 and 5 are diagrammatic 
views of systems embodying various features 
of my invention. 

20 Fig. 2 is a sectional detail on the line 2—2, 
Fig. 1. 

In these drawings the boiler, pipes, valves, 
condensers, and all other parts likely to con¬ 
tact with mercury are preferably of iron 
25 or steel, since this material is ordinarily not 
attacked or even wetted by mercury. The 
various containers and pipes for perform¬ 
ance of the heating function are-understood 
to be properly heat insulated. 

30 Fig. 1 shows a system particaularly adapt¬ 
ed for certain cases of heating operations 
where the operation is one of imparting 
heat and the substance or region to be heated 
does not generate heat in excess, of its own 
35 radiation losses. That is to say, the system 
is one for continuous or intermittent heat 
application. 

The system comprises a heat absorbing 
and mercury boiling element which in this 
40 case is a boiler 1, connecting through pipe 
2 with a condensing or heat-imparting coil 
3, in contact with a cooling medium 4 in 
a suitable container 5. In this case the 
cooling medium is usually a compound or 
45 mixture of compounds to be heated for the 
purpose of causing distillation or sublima¬ 
tion or chemical reaction or all three, either 
simultaneously or successively. The con¬ 
tainer 5 may be of any desired metal suit- 
50 able for its purpose since the mercury does 
not come in contact with it. As shown it 
is hermetically closed by a top G communi¬ 
cating through a pipe 7 with a cooling cham¬ 
ber 8, the whole Doing vacuumized through 
65 pipe 9 by pump diagrammatically indicated 
at 10. Distillate or sublimate caught in 
chamber 8 may be removed through a suit¬ 
able outlet, as for instance, the valve con¬ 
trolled pipe diagrammatically indicated at 
oo 11. These parts may be the ordinary vac¬ 
uum distilling or sublimating unit, such as 
commonly employed in the manufacture of 
petroleum and coal tar products; and the 
usual mechanical stirring means (not 
65 shown) may be employed if desired. 


While the mercury boiling element 1 may 
be usefully employed as a cooling element 
for any desired heat evolving system, it is 
shown in this case as being electrically 
heated from any desired source of power. 70 

As will be evident from the drawings, the 
coil 3 is a down-flow condenser and it dis¬ 
charges through pipe 12 from which the 
condensed mercury has a return flow path 
through pipes 13, 14 and branch pipes 15, 75 
15, to the ends of boiler 1. Any uncon¬ 
densed vapor can pass up through pipe 22 
whence its further progress will be deter¬ 
mined by the pressure control instrumen¬ 
talities. 80 

The internal pressure is controlled by 
controlling the escape of such vapor. In 
the present case there are two controls either 
of which may be employed separately but 
which have peculiar advantage when cm- 85 
ployed in combination. 

The vapor from 12 is discharged into pipe 
22, from which in normal operation of the 
device it will be permitted to flow through 
certain controlling devices into pipe 23, up- oo 
flow condenser coil 24, vacuum ized through 
pipe 25, check valve 26, pump 10 and dis¬ 
charge outlet 29. The jacket of condenser* 

24 is supplied with cooling water through 
pipes 24 a , 24 b . A trap 29 a may be inter- 05 
posed in pipe 29 containing material adapt¬ 
ed to combine with the last traces of mer¬ 
cury vapor, thus preventing arty mercury 
from escaping to the outer air. 

The suction pump 10 is utilized to main- loo 
tain in the condenser 24 and pipe 23 a pres¬ 
sure which is usually atmospheric and which 
in any event is preferably less than the pres¬ 
sure in pipe 22, which latter is preferably 
that of the circulating system. 105 

One of the controls for the pressure is 
valve 16, operated by fluid pressure through 
pipe 17, controlled by the thermometric or 
neat sensitive element 18, the operation of 
which is adjustably controlled by suitable no 
mechanism diagrammatically indicated 
at 19. 

Another control is by means of pressure 
relief valve 30 arranged in a parallel pipe 
connection 31. There is also a down-flow 115 
check valve 34 in a third parallel pipe 35 
through which condensed mercury may (low 
back into the system. 

As shown in the drawings, the pressure 
relief valve 30 may be set for above-atmos- 1-0 
phere pressures in the system as by having 
the weight 30a to the right of fulcrum 30b 
as shown in Fig. 1; or for bclow-atmosphcre 
pressures as when the weight is to the left 
of said fulcrum. When the predetermined ]2r ' 
pressure is exceeded the valve automatically 
opens and vents the vapor into pipe 23 and 
condenser 24. For below-atmosphere pres¬ 
sures the pump will be operated in the usual 
way. For above-atmosphere pressures es- 130 
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cape may be through pipe 27, check valve 28 
and outlet 29. A check valve may be pro¬ 
vided at 26 to prevent accidental back flow 
of gaseous products from the still into the 
ft mercury condenser 24. 

As before mentioned, valves 16 and 30 
are adapted for operation in combination 
as follows: 

Container 5 being supplied with the de- 
10 sired amount of substance 4 to be heated, 
pump 10 is started vacuumizing the heating 
system through pipe 25, condenser 24, pipe 
23, and one of the valves 16 or 30, which 
may be held open for the purpose. The re- 
13 sistance 40 being properly adjusted, switch 
41 is closed, current flows through mercury 
in the container 1 and also through the 
walls of the container heating and eventu¬ 
ally boiling the same. The hot vapor flows 
20 through pipe 2 and condenser coil 3. Mate¬ 
rial 4 being cold, practically all of the mer¬ 
cury will be condensed; also the heat sensi¬ 
tive element 18 will be cold, so the valve 
16 will be closed. 

23 Valve 16 will remain closed until the sub¬ 
stance 4 is heated up to the desired critical 
temperature for which the device 19 is ad¬ 
justed and .pressure relief valve 30 will stay 
closed until the internal pressure exceeds 
30 that for which said valve is set. Normally 
then the boiling, condensing and heating 
may proceed until the internal pressure ex¬ 
ceeds that for which valve 30 is set and 
thereafter venting through 30 will control 
8ft until the mixture 4 reaches the critical tem¬ 
perature for which the thermostat 19 is set. 

Preferably the thermostat 19 will be set 
to control at lower pressures than the pres¬ 
sure relief valve 30. Hence when the mate- 
40 .rial 4 is once heated enough to bring the 
thermostat valve 16 into action, it will con¬ 
trol exclusively unless or until vapor is gen¬ 
erated in excess of the capacity of said valve 
16, in which case the pressure relief valve 
45 will act as an ordinary safety valve blowing 
off at the predetermined higher pressure 
for which it is set. 

Preferably the valve 16 is used for close 
regulation of below-atmosphere pressures, 
go pipe 23 being vacuumized so that the pres¬ 
sures therein will always be less than that 
in the circulating system. Usually valve 30 
will be set for control where internal pres¬ 
sures above atmosphere are desired and in 
55 such case valve 16 may be permanently 
closed. 

The liquid condensate can return through 
said valve 16 whenever it is open, hut when¬ 
ever valve 16 is closed, and valve 30 is con- 
fi0 trolling, the return of condensate will be 
through down opening check valve 34 and 
will occur whenever weight of the con¬ 
densate becomes sufficient to open said valve 
against the internal pressure. Other set- 
05 tings of ono or both valves for either sep¬ 


arate or conjoint control, either below or 
above atmospheric pressure, will be selected 
to suit special conditions or purposes. The 
pressures may be predetermined by calibra¬ 
tion of 19 and 30, but pressure gauges may 70 
also be employed as at 54 in pipe 2 or in 
pipe 31. 

The container in which mercury is boiled 
to absorb heat is long as compared with its 
cross section and is formed with a central 75 
vapor collecting dome 40 and also with re¬ 
duced ends 44, 44. The heating current is 
supplied through electrodes 42, 42, mounted 
in insulated blocks 43, 43, in said reduced 
ends 44. The reduced ends afford the small- so 
est cross section and greatest heat develop¬ 
ment tends to localize therein; also the re¬ 
turn of condensate through branch pipes 
15, 15, is to these regions of greater heat 
development. The mass of mercury in ss 
boiler 1 affords a path for electric current 
which is of so much lower resistance than 
any other path that the leakage losses in 
other directions are minimized but insula¬ 
tion may be employed for parts above the 00 
level of the liquid mercury, as diagram- 
matirally indicated at 50. 

In the apparatus of Figs. 1 and 2, the 
level of the mercury is preferably at or near 
that indicated by dotted line 46, 46. This 0ft 
level is high up in the boiler, is well above 
the level of return pipe 13, 14, and is well 
below the level of return pipe 12. Thus 
the flow of vapor and oonuensate through 
pipe 12 is free and unthrottled by any static loo 
back pressure of mercury, while the body 
of mercury in pipes 13, 14, maintains a 
liquid seal against back flow of mercury 
vapor through said pipes. 

The system shown in Fig. 3 resembles that 105 
of Fig. 1 in many respects but has import¬ 
ant differences. Analogous elements include 
region 101 in which the fluid medium ab¬ 
sorbs heat and boils, the pipe 102 for up- 
flow of the vapor, the gauge 139 indicating no 
internal pressure, the worm coil 103 where¬ 
in the vapor condenses for imparting heat 
to the material 104, the container 105 for 
the latter, the pipe 112 for outlet of con¬ 
densate and uncondensed vapor ; the down lift 
flow pipe 113 and the return pipe 114 for 
return flow of the condensate to the boiler 
element 101, all being substantially as above 
described. 

In the present case the boiler 101 is heat- 1-0 
ed by a current from the secondary of trans¬ 
former T, the primarj’ of the transformer 
being supplied with alternating current 
through suitable controlling devices includ¬ 
ing the switch 141. The transformer is par- 1-5 
ticularly useful because of convenience in 
stepping down the voltage to get corre¬ 
spondingly great amperage for heating ef¬ 
fect on the boiler 101, 

The pipe 112 leads to and the pipe 113 130 
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drains out of the bottom of a tubular up- 
flow condenser 124, which in this case is be¬ 
tween the primary or heating condenser 
103, and the pressure regulating devices. 
5 The upper part of the condenser has an 
outlet through pipe 125 which may be vac- 
uumized by pump 110. In place of the ther¬ 
mostatically controlled valve 30 of Fig. 1, 
there is a pressure relief valve 130 adjust- 
10 able for venting at the desired internal 
pressures, indicated by position of weight 
130* as being less than atmosphere. This 
valve may be set for internal pressures 
greater than atmosphere by shifting the 
15 weight to the other side or the fulcrum. 
When internal pressures above atmosphere 
are required, the pump may be cut off by 
valves 110 a , 110 b . Then the outlet will be 
through parallel pipe 127 which provides a 
20 by-pass from the intake 125 to the discharge 
129 of pump 110. This by-pass 127 may 
be controlled by a pressure relief valve 
130 b adapted to oe set for venting internal 
pressures above atmosphere. These valves 
25 130 and 130 b are adapted for conjoint or 
successive operation somewhat as described 
by valves 16 and 30 of Fig. 1, except that 
the primary valve is controlled by internal 
pressure instead of thermostatically. 

30 The uncondensed gases passing either 
through pump 110 or the by-pass 127 flow 
through 129 to the residual condenser 124 R . 
The lower end of this condenser connects 
through a barometric U-leg 113 a , and pipe 
35 113 b with the return pipe 114 which leads 
back to the boiler 101. The level of the 
mercury is indicated by the dotted line 47, 
47, as being near the top of boiler 101; be¬ 
low the drainage pipe 112 and condensers 
40 124, 124*; but above the barometric U pipe 
113*, and the return flow pipes 113 b and 
H4. 

There is a pipe 129 a affording an at¬ 
mospheric outlet from pipe 113 a , below the 
45 residual condenser 124 a , but above the level 
of the mercury. Outlet pipe 129 a may have 
interposed therein a trap 29 x like the trap 
29* in Fig. 1. 

It will be understood that the closed cir- 
50 cuit through the residual condenser 124* 
and the barometric U, 113*, may be used in 
conjunction with the system shown in Fig. 
1, as may also the pipe 129“ through which 
uncondensible gases may be discharged to 
55 the atmosphere. 

In the system shown in Fig. 4, the vac- 
uumizing pump 210, the supplemental con¬ 
denser 224, residual condenser 224 a , the 
primary pressure relief valve 230, secondary 
fi0 relief valve 230*, container 205 for the ma¬ 
terial 204 which is to be heated, as also the 
adjustment and methods to be performed, 
may be substantially the same as in Fig. 3. 
It is noted, however, that the supplemental 
05 condenser 224 is a down-flow condenser and 


residual condenser 224* is a tubular con¬ 
denser instead of a worm. 

The important differences are that the 
primary or heat imparting condenser 203 is 
in an external jacket 203* instead of the 70 
internal worm 103 and that instead of a 
single outlet 112 for both condensate and 
uncondensed vapor, there are two separate 
outlets, one a pipe 212 from a low point of 
the jacket for return of the condensate and 75 
the other a pipe 212* from a high point in 
the jacket xor escape of the uncondensed 
vapor. 

This arrangement whereby the pressure 
of the liquid mercury in the jacket does not 80 
interfere with the circulation of the con¬ 
densing vapor facilitates employment of an 
important feature not found in Fig. 3; 
namely, arranging matters so that the nor¬ 
mal level of tne mercury, indicated by line 85 
47—47, is substantially above the bottom of 
the container 205, so that the lower portion 
of said container is continuously bathed in 
a body of liquid mercury. In normal op¬ 
eration, this mercury will be hot condensate 90 
which may be at or near the temperature of 
condensation as determined by tne particu¬ 
lar internal pressure then being maintained 
by the pressure regulating valves. This 
body of condensate in the jacket is in an 95 
important strategic position in several par¬ 
ticulars. 

In case of ordinary work requiring only 
endothermic or heat absorbing operations 
on the material 204, the condensed mer- *00 
curv is free to flow downward through 212 
and back to the boiler 201 as in Figs. 1 
and 3. 

But in cases where the reaction in mate¬ 
rial 204 becomes exothermic or heat gener- 105 
ating, this mercury automatically begins to 
function as a cooling medium. It obsorbs 
heat from the container 205 and begins to 
boil as soon as the temperature of the mix¬ 
ture 204 rises slightly above the critical con- HO 
densing temperature as determined by the 
pressure controlling devices. The boiled off 
liquid is replenished through pipe 212 after 
the same manner as the primary boiler 201. 

The vapor resulting from the boiling has a H5 
free path of escape through (he regular 
vapor outlet 212" to condenser 224 and its 
pressure, condensation and return Mow to the 
jacket or secondary boiler may be automati¬ 
cally controlled by the instrumentalities 120 
above described for the primary boiler. 
Obviously, however, the adjustment of the 
pressure relief valves may be changed if it. 
is desired to conduct the heat generating 
reaction at a different temperature from *25 
that which initiated it. 

Moreover, where said reaction may be 
desirably continued at a higher temperature 
requiring a higher internal pressure of the 
mercury vapor the sudden and great in- 130 
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croaso in tlic total volume of. vapor due to pherc. The exhaust pump is beyond the con- 
-Tho~racketrbecomTng a mercury boiling in- denser and consists of a well-known form 
stead of a mercury condensing device may of barometric jet condenser comprising the 
be taken advantage of to cause control to upwardly extending suction tube 525 for the 


6 shift to a pressure relief valve set for a 
higher pressure and temperature than the 
one which controls the initial heating. In 
such case the sudden increase in volume of 
vapor may exceed the condensing capacity 
10 of the first condenser, in which case a valve 
like 230 set for a below-atmosphere pres¬ 
sure may be forced open continuously and 
if the pumping capacity of pump 210 is 
also exceeded valve 230 a will become the 
15 pressure determining instrumentality. 

If the pressure control system of Fig. 1 
bo employed under conditions above de¬ 
scribed, the thermostatic valve 16 is likely 
to be too small to sufficiently relieve the in- 
20 creasing pressure even when wide open, in 
which case a back pressure will be built up 
until the pressure relief valve 30 becomes 
the controlling instrumentality. In such 
case said valve 30 will be set for the desired 
25 exothermic reaction temperature and will 
come into operation automatically whenever 
said reaction commences. 

In the system of Fig. 4, it will be noted 
that if the mercury level were lowered be- 
30 low the bottom of jacket 203 there would be 
no body of liquid mercury in the jacket and 
the entire space-would be available for 
mercury vapor heating. A system better 
adapted for operation with the mercury 
35 above or below the bottom of the container 
or at any desired level is illustrated in 
Fig. 7. ‘ 

In this figure, the boiler 501 is upright 
and extends from and below the lowest level 
40 of mercury indicated by line 47, 47. to a 
point well above the higher level indicated 
by 47', 47', the former line being below the 
bottom of the jacket 503 and the latter 
above the bottom of container 505. This 
45 boiler 501 forms part of a single turn second¬ 
ary, circuit of which is completed through 
copper bar 501* which is of low enough re¬ 
sistance to practically short circuit the rest 
of the system. This single secondary is 
50 energized by primary coil 501° being con¬ 
trolled by switch 541. 

The container 505, the jacket 503, the 
vapor supply tube 502, the gauge 539, the 
vapor outlet tube 512 R , the down-flow tube 
55 512 for the condensate, supplemental con¬ 
denser 524. return pipes 513* and 514 may 
be the same as in Fig. 4. For convenience 
there is preferably a glass gunge 555 across 
pipes 502—514 for indicating the level of 
0° the mercury in the system. In this system, 
the pressure controlling valve 530 is lo¬ 
cated in the.pipe...512* between the jacket 
503 and the condenser 524 and, as diagram- 
matieally indicated, it is adapted to be set 
66 for pressures either above or below atmos- 


Aapor, discharging downwardly through the 70 
jet 510 1 in chamber 510 supplied with water 
through opening 510 b controlled by valve 
510°. This chamber connects with down¬ 
wardly extending tube 529 which is long 
enough to afford a barometric column when 76 
water is the fluid. The pipe 529 has an 
outlet at 550 below the level of the liquid in 
container 551. This container has two water 
outlets, one 552 at proper level to drain off 
water when the mercury level is at 47, 47, 80 
and the other 553, when it is at level 47', 47'. 

The mercury vapor is condensed by the water 
and settles out in the container 551. It 
might be returned to the system through a 
barometric U tube like that in Fig. 3, but 86 
as shown there is a hand operated valve at 
554 which is opened only when the internal 
pressures are suitable for in-flow of mercury 
without disturbing of the adjustment of the 
apparatus. 00 

In the system of Figs. 4 and 5, where a 
body of liquid mercury may be and pref¬ 
erably is maintained m contact with the 
lower portion of the same container which 
is being heated by condensation of the mer- 05 
cury vapor, there is special advantage in em¬ 
ploying a vertically arranged propeller to 
afford vertical circulation of the mixture, 
and in Fig. 7 I have shown for this purpose 
a screw propeller 70 on the lower eno of 100 
vertical shaft 71 journalled in the cover 
506 and power driven through any suitable 
means, as for instance, a gear 72 driven by 
gear 73 on shaft horizontal 74 which is sup¬ 
ported in a bearing 75 and may be rotated 105 
from any desired source of power diagram- 
matically indicated by belt pulleys 76, 77, 
one of which may be an idler while the other 
is keyed to said shaft 74. The vertical circu¬ 
lation thus provided is important not only l 10 
for mixing but also for driving hot mixture 
into cooling relation with the liquid mercury 
for boiling the latter during exothermic reac¬ 
tions and also for displacing the cooler ma¬ 
terial upward in beating relation with the 116 
condensing area of the container when the 
operation is endothermic. 

It will be understood that the presence of 
liquid mercury in bathing contact with 
the same container which is heated by 120 
condensation of hot vapor supplied from 
an outside source, is of great importance, 
not only for controlling the temperature 
during desired exothermic reactions, but 
also as an ever present refrigerating medi- 126 
uni which will automatically come into op¬ 
eration as a safety appliance in cases where 
undesired exothermic reactions may occur 
by accident as in case of certain impurities 
in certain mixtures or in case of faulty 130 
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regulation by the pressure controlling de¬ 
vices. 

A not uncommon case is where there is a 
small amount of impurity capable of oxi- 
5 dizing or other exothermic reaction within 
the range of the desired operating tempera¬ 
ture. In such case the coolinj* action of the 
boiling mercury will be sufficient to keep 
down the temperature until the exothermic 
10 reaction has been completed, after which the 
process will proceed as before. In other 
cases, as where the amount of material for 
the exothermic reaction is considerable, it 
may be necessary to have expert attendance 
15 and regulation to completely take care of 
the situation. Even in cases where the 
danger never materialises, the advantage of 
the liquid mercury as a precautionary safety 
device is obvious. 

20 It will be understood as to all of the 
systems shown herein that adjustment of 
heating current may be such as to boil mer¬ 
cury at rates sufficient to supply more vapor 
than will be condensed in the beating coil or 
25 jacket. Such excess represents waste but 
unless maintained the system controls will 
operate only as upper limit regulators. Tf, 
however, the vapor is always in excess, the 
working temperature will be kept up to the 
30 predetermined limit as well as prevented 
from falling below it. 

While the various systems disclosed herein 
are capable of being operated either above or 
below atmosphere, as heretofore explained, 
85 there are great advantages in employing 
them for the operations which can he per¬ 
formed at or blow atmospheric pressure, 
that is, for temperatures at or below 357° 
centigrade, the 'atmospheric boiling point 
4ft of mercury. Hence, as will be evident, a 
great variety of heating operations, particu 
larly for chemical reactions can be accom¬ 
plished with the secondary valve, as for in¬ 
stance, valve 30, Fig. 1, set to blow at or 
45 below atmosphere. In the below-atmosphere 
operation there can be no leaks of mercury 
to the exterior. Any leaks must be inward 
into the system and any impurities thus intro 
duced are drawn off with the excess uncon- 
6ft densed vapor and are gradually worked out 
of the system by continued operation of the 
vacuumizing pump. While the leaks are 
thus in the direction of safety as regards 
human life and are taken care of as above 
65 described, it is to ho understood that they are 
highly undesirable and the greatest possible 
care is taken to prevent them. 

In my prior application first above men¬ 
tioned I have stated that mercury vapor may 
00 be obtained at 430° Fahrenheit under a pres¬ 
sure of only nine-tenths pounds to the square 
inch. Higher degrees of heat may ho ob¬ 
tained with corresponding increase in pres¬ 
sure. And I have also described how these 
05 pressures, required for desired temperatures. 


can bo maintained by a vacuum pump oper¬ 
ated and controlled in the usual manner in 
connection with an ordinary pressure gauge 
which indicates the boiler pressure. While 
the methods claimed in said application can 70 
he practiced bji manual control of the pump 
in connection with the gauge, there are im¬ 
portant advantages in employing automatic 
means for the purpose. Hence my present 
application concerns certain varieties of 75 
automatic means which may be used for 
controlling internal pressures. Also said 
automatic means include devices that are 
capable of operation at pressures above 
as well as below atmosphere. Specifically 8(> 
considered, the principal regulating means 
are in the nature of relief valves and, to 
take care of the specific case where the in¬ 
ternal pressures are below atmosphere, there 
are the various forms of vacuumizing pumps. 85 
Such pumps require no special description 
or illustration, being well-known in the art, 
and they may be continuously operated for 
predetermined low vacuum without special 
regulation. It will be noted, however, that 00 
in ordinary operation they are not required 
to maintain vacuum any greater than is nec¬ 
essary to give internal pressures free vent 
when the relief valve is open. Hence said 
vacuum pumps may be supplied with auto- 05 
matic control mechanism to maintain only 
the required degree of vacuum; and when 
the valves are set for above-atmosphere pres¬ 
sures, the pumps may be cut off either by 
hand valves as indicated in Figs. 3 and 4, 100 
or by any desired automatic mechanism. 

Tt will be understood that the pressure re¬ 
lief valves, such as 30. 130, 13$, 230, 230 a 
and 530, are diagrammatically indicated as 
having the internal pressure on the valve 10,) 
element directly opposed by external atmos¬ 
pheric pressure which latter is adjustably 
decreased or increased by tbe weighted lever. 

It will be understood however, that I may 
employ separate motive means, adjustably 110 
goverened by the pressures, to do the work 
of moving the valves, thereby making the 
regulation closer and more certain. 

Tn systems of the type herein described, 
transfer of a given amount of heat requires 115 
boiling and condensing of relatively large 
amounts of mercury. Hence the velocity of 
the vapor flow is great and the resulting fric¬ 
tion may give rise to a certain amount of 
back pressure. Hence if will be understood 120 
as to all of the systems the mercury level 
in the boiler may be somewhat below that in 
the pipes leading from the condensers and it 
will sometimes be necessary to make al¬ 
lowance for this. *2® 

In this same connection it may be noted 
that the level of the condensed mercury may 
be regulated to a desired higher level than 
the mercury in the boiler by throttling of 
the return flow of the condensed vapor. 130 
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For instance, in Fig. 7 the mercury may be 
raised to or above the level 47'—47' in the 
condensing jacket while the mercury in the 
boiler is at a much lower level by suitably 
6 adjusting valve 570 which can be inserted in 
pipe 512. The back pressure could be varied 
by partially closing a similar valve, which 
can be arranged in pipe 502. Preferably, 
however, the back pressure should be kept as 
io small as possible so that the pressure 
throughout the entire system m&y be more 
nearlv uniform. 

I claim: 

1. A mercury boiling and condensing sys- 
15 tern including a mercury boiler, means for 

heating it, a mercury vapor condenser, con¬ 
duits for flow of vapor from the boiler to 
the condenser, and for return flow of con¬ 
densate to the boiler, and a container for 
20 maintaining material in beat absorbing re¬ 
lation to the condenser, in combination with 
a thermostatically controlled regulating 
valve insensible to pressures within the sys¬ 
tem, adapted to vent the system to limit 
25 the mercury vapor pressure and thereby 
regulate the temperature of the condenser 
and a second pressure controlled vent valve 
adapted to relieve internal pressures inde¬ 
pendently of the temperature in the con- 
3o denser. 

2. A mercury boiling and condensing sys¬ 
tem including a mercury boiler, means for 
heating it. a mercury vapor condenser, con¬ 
duits for flow of vapor from the boiler to 

3ft the condenser, and for return flow of con¬ 
densate to the boiler, and a container for 
maintaining material in heat absorbing re¬ 
lation to the condenser, in combination with 
a pressure insensible thermostatic valve 
40 adapted to regulate the mercury vapor pres¬ 
sure and thereby regulate the temperature 
of the condenser, and a heat insensible pres¬ 
sure operated valve adapted to open at a 
higher mercury vapor pressure than that 
45 normally controllable by said first-mention¬ 
ed valve. 

3. A mercury boiling and condensing sys¬ 
tem including a mercury boiler, means for 
heating it. a mercury vapor condenser, con- 

50 (biits for flow of vapor from the boiler to 
the condenser, and for return flow of con¬ 
densate to the boiler, and a container for 
maintaining material in heat absorbing re¬ 


lation to the condenser, in combination with 
a thermostatically controlled, regulating 5 . r > 
valve adapted to vent the system at a pre¬ 
determined mercury vapor pressure and 
thereby determine the temperature of the 
condenser, and a pressure operated relief 
valve controlling an independent vent for 00 
the mercury vapor pressure and adapted to 
open at higher mercurv vapor pressure than 
that normally controlled by said first-men¬ 
tioned valve. 

4. A closed circuit system for indirect 
heating to high temperatures including a 
mercury boiler element, a mercury vapor con¬ 
denser, a conduit for flow of mercury vapor 
from the boiler to the condenser and a closed 
return conduit for flow of condensate from 70 
the condenser to the boiler, a container for 
maintaining the material to be heated in 
heat absorbing relation to the condenser, in 
combination with a supplemental condenser 
and means for cooling the same, and an out- 76 
let from said first condenser to said supple¬ 
mental condenser. 

5. The combination specified by claim 4, 
with a return conduit for condensate from 
the supplemental condenser to the boiler. 80 

6 . The combination of claim 4, with a 
pump for vacuumizing the system through 
a connection with the outlet from the first 
condenser. 

7. A closed circuit system for indirect 85 
heating to high temperatures including a 
mercury boiler element, a condenser ele¬ 
ment, a conduit for flow of mercury vapor 
from the boiler to the condenser and a closed 
circuit return conduit for flow of condensate 90 
from the condenser to the boiler, the con¬ 
denser element including a container for 
maintaining the material to be heated in 
heat absorbing relation thereto, in combina¬ 
tion with a supplemental condenser and 96 
means for cooling the same, connected with 
an outlet for said first condenser, a pressure 
operated relief valve adapted to vent in¬ 
ternal pressures at a predetermined pressure 
below atmosphere and a vacuum pump 100 
maintaining the system at a pressure oelow 
said predetermined pressure. 

Signed at New York in the county of 
New York and State of New York this 15th 
day of April, A. D. 1022. 

CROSBY FIELD. 
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Fig. 57 gives a sectional view through the boiler and setting of a 
2365-horsopowcr Stirling lx>iler equipped with Taylor stokers as in¬ 
stalled at the Delray station of the Detroit Edison Company. Five 
boilers arc now in operation ami it is planned to eventually install ten. 
Though rated at 2365 boiler horsepower they are capable ©1 carrying 
continuously a load equivalent to 6000 kilowatts with a maximum of 
8000 kilowatts. The overall dimensions of the boiler and setting arc 
shown in the illustration. Each unit contains 23,654 square feet of 
effective heating surface and is provided with superheaters for supplying 
steam at 150 degrees superheat. Table 33 gives a resume of the prin¬ 
cipal results obtained from tests of these units with Roney and Taylor 
stokers. The grate surface per boiler for the Roney stoker is 446 
square feet and for the Taylor stoker 405 square feet, thus giving as 
ratios of grate surface to heating surface 1 :53 and 1 : 58.5 respectively. 
For a complete description of these, tests see Jour. A.S.M.E., Nov., 
1911, p. 1439. 

The largest boilers in this country (1917) are installed in the new 
Highland Park plant of the Ford Motor Company. Each unit contains 
25,000 sq. ft. of effective heating surface and furnishes 4000 boiler 
horsepower continuously. These lx)ilers arc of the Badcnhausen type 
and are equipj>ed with Taylor stokers (Power, Oct. 3, 1916, p. 474). 

71. Winslow High-pressure Boiler. — The standard types of boiler de¬ 
scrib'd in the preceding paragraph arc seldom designed for pressure 
exceeding 250 lb. per sq. in. A few installations have been made for 
working pressures as high as 350 lb. per sq. in., but it is doubtful if this 


pressure will lie exceeded without considerable modification in basic 
design. The weak element lies in the drum since excessive thickness 
of material is necessary for pressures alx>ve the limit mentioned. For 
example, the 60-in. drums of the Babcock <fc Wilcox boilers for the 
.Joliet plant of the Public Service Company of Northern Illinois are lj 
in. thick. With the prosixvt of pressures Ringing as high as 1000 lb. 
]x*r sq. in. (se*e* pantgntph 179) engineers are interested in types of boilers 
which can 1 h* built commercially to withstand these high pressures. 
Fig. 58 shows a section through the setting and one element of a ‘‘Win¬ 
slow Safety High-pressure” l>oiler which may l>e designed to with¬ 
stand working pressures eonsiderably in excess of 1000 lb. per sq. in. 
The* assembled baler consists of a numb*r of sections, similar to the 
one* i!lu<trate*el in Fig. 5S, forming a eioseJy nested mass of tubes, each 
section I icing connected to a common steam header. fe'e*el pi]>o anel mud 


drum. Referring to the* illustration: each section 
“front section header** .1 and “rear section he*ade*r 


is com])oscd of a 
” H. connect eel by 


mimb*r of approximately horizontal tubs. 


r, all made of seamless 
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178. Methods of Increasing Economy. — Various methods have }>ecn 
adopted for bettering the economy of piston engines; among them may 
be mentioned: 

(а) Increasing boiler pressure. 

(б) Increasing rotative sjxxxl. 

(c) Decreasing back prc*ssure by condensing. 

(d) Sujx*rhcating. 

(c) Use of steam jackets. 

(J) Reheating receivers. 

{g) C ontjxmnding. 

{h) Use of uniflow or stmight-flow cylinders. 

(i) Use of binarv fluids. 

179. Increasing Boiler Pressure. — A glance at Table 74 will show 
that increase in initial pressure, other conditions remaining the same, 
results in increased theoretical efficiency. This increase is so marked 
that engineers arc consul ('ring the possibilities of employing pressures 
far a 1 Hive any now in use. There is no question but [that working 
pressures as high as GOO pounds jx»r sq. in. al>s. will necessitate radical 
departure from the present type of Ixiiler and may involve costs which 
are prohibitive, but the present tendency is toward the higher pressures. 
The design of engines for high pressures is not a difficult one since 
pressures as high as $00 pounds per sq. in. al>s. are use|l successfully 
in Diesel engines. Several steam turbine plants are now under con¬ 
struction in which initial pressures of 350 ixmnds gauge and tempera- 
tun's of 650 deg. fahr. arc to lx' used, but until actual o]aeniting data 
art' available no conclusions can Ik* drawn as to the ultimate commer¬ 
cial economy effected by this practice. With the ordinary type of 

TABLE 74. 

TIIKORKTICAI. KFFICI F.SCY. 

Rankinc Cycle. 

Temperature Constant (fiOO JVg. Fahr.). 

--.-_J-— 

I • • 

Ktlinenev, IVr Cent. 

| _ ' _ 

iKiti.'! 1 n .^ure, | ,< U | W . r i^ a j f . p ; ,h r . . , , 

’ ‘ r A '*' Con.len.Ine Rack Prepare N \ > l’r n ‘ ‘‘'IVm I ^ 

; , l.b. Per S M . In. AUh. f C r S,. In. 


1571 

000 

iiCBI 

400 

:m 

200 

100 


0 

113.4 
132.7 

155.2 

182.5 
21S. 1 

272.2 


40.3 

37.3 

36.7 
.30.1 
34.5 
32.9 

29.8 


30.6 
20.0 
25.0 

23.7 
22 . 0 . 

19.7 
15.4 
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STEAM BOILERS. 


Threaded Opening*. —Minimum number of threads for all pipe connections 
of 1 in. di&m. or over is as follows: 

Sb.e of connection, in. 

Threads per in. 

Min. number threads, 

required. 

Min. thickness of ma¬ 
terial, in. 

Reinforcement must be provided when the plate is not 


1 * 1 1/4 

ll Vs 

11/2*2 
11 1/2 

2 1/2 to 4 
S 

4 i/|to 6 

7* 8 
8 

94c 10 
8 

4 

5 

7 

8 

10 

12 

0.348 

0.435 

Vs 

1 

1 1/4 

1 1/2 


12 
8 

13 

1 Vs 

thick enough 


nnu.v.vr... T ..T__^__ . _ Igh tO 

provide the required number of threads. Flanged fittings must be used for all 
pipes over 3 in. on boilers where the maximum allowable pressure exceeds 100 

b f£»:bie piuftfc (A. S. M. E. Code, 1918 .)—Fusible plugs, if used, shaU be 
flUed with tin with a melting point between 400 and 500* F. and shall be 
renewed once each year. The least diameter of fusible metal shall be not less 
than 1/2 in., except for maximum allowable working pressures of over 175 lb. 
per sq. in. or when it is necessary to place a fusible plug in a tube, in which case 
the least diameter of fusible metal shall be not less than 3 /s in. A complete 
Investigation of fusible plugs is given in Technologic Paper, No. 53, U. S. 

Bureau of Standards. „ _ „ _ , . _ _ . 

Boiler Settings. (Hartford Steam Boiler Inspection and Insurance Co.)— 
Fig. 9 illustrates 4 types of wall construction recommended for use for hori¬ 
zontal tubular boiler settings. The design shown at A is more costly than 
that at By but is less liable to air leaks, since cracks occur principally in the 
Inner wall leaving the outer wall intact. In a solid wall, such as B cracks 
extend clear through, thus increasing the probability of air leaks with con- 

- - ii ~ '- *" 1 —-*- - - - A ' -*-*■— 


sequent decreased furnace efficiency. The air space in type 
u a heat insulator. TvDe C uses insulating brick to reduc 


as a heat insulator, 
heat transmitted througl 


Type 

:>ugn 



A has no virtue 
luce the amount of 
the setting. As the insulating brick have little 

mechanical strength, it is advis¬ 
able to use metal ties as shown, to 
bond the inuer fire-brick section 
to the common brick on the out¬ 
side. It is also advisable to use a 
uniform thickness of 9 in. for the 
fire-brick lining instead of the 41 / 2 - 
in. lining with header courses, as 
showm, for the other types. Type C 
is somewhat more expensive than 
types A and B. Type D is similar 
to type A excepting that a steel 
casing is substituted for the outer 
wall and the air space filled with 
magnesia or other insulating mate¬ 
rial. This setting is more costly 
than any of the others, although 
the heat radiation loss is reduced 
to a minimum and the steel 
prevents all air leakage throw 
The sections shown are intended to apply to the (ride walls 

rent of the bridge wall, the 



c 

WAIL WITH 
IMSULATMO 
MUCK 


WAU WITH 
9MULATION AND 
SXUl CASIN'! 


Fxo. 9. 



the setting. 

rear of the bridge wall. > For.the furnace section in „ 

walls should be battered from the grate level to the dosing-in line near the 
middle of the boiler shell. A batter of 6 in. in this height is recommended. Table 
13 gives data on the over-all dimensions, approximate number of bricks required 
In the settings for various sizes, and types of horizontal tubular boilers. 

The A. 8. M. E. Code provides that horizontal tubular boilers from 54 in. to 
78 in. diameter shall be supported by the inside suspension type of setting, or 
at 4 points by not less than 8 steel or cast-iron brackets set m pairs. Boilers 
up to and including-54 in. diameter are to have at least two steel or cast-iron 
brackets on each side. 

PrewruM Allowed on Boilers. (Mass. Boiler Rules.)—The pressure allowed 
on a boiler constructed wholly of cast-iron shall not exceed 15 lb. per.sq. in. 
unless such boiler was installed prior to 1915. The allowed pressure then is 
35 lb. per sq. iu£The pressure allowed on a boiler the tubes of which are secured 
to cast-iron headers shall 


The maximum 
determined from 


not exceed 160 lb. per sq. in. 
pressure to be allowed on a shell or ' 
the minimum thickness of the shell 


uhesof wh 
dram of a 


boiler shall ts 
the lowest tensile 


aetermmed from the minimum thickness of the shell plates, the lowest ter 
strength stamped <m the plates by the manufacturer, tne efficiency of the longi- 
or if JJ 16 U**™* 11 * between the tube holes, whichever is least, the 
inside di a meter of the outside course, and a factor of safety not less than 4.5. 
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TYPES OF TURBINES. 


1095 


Steam turbines with reduction gearing and multi-stage centrifugal pumps 
ire becoming common for the main pumping units in municipal water works. 
>uch installations have been made in Baltimore and Philadelphia. The tur¬ 
bine-driven centrifugal pump has a lower in first cost than the same size of 
reciprocating pump. H. Lupton (Reciprocating Pumping Engines and Turbo 
Centrifugal Tumps. Power, Aug. 9, 1921) quotes operating goats for British 
pumping plants which indicate higher coal consumption for the turbo-centri¬ 
fugal units. 

Attempts are being made to. develop special steam turbines of 1000 H.P. 


condenser of sufficiently light weight to function properly at high altitudes. 

Geared turbines driving cotton-mill machinery through rope drive are 
described by Mr. G. Stoney in Engg., Nov. 28, 1919. These drives have proven 
quite satisfactory. A geared Parsons turbine drives a continuously running 
plate-mill at the Calderbank Steel Works near Glasgow, Scotland. New appli¬ 
cations of either direct-connected or geared turbines are being made con¬ 
tinually. 

Steam Conditions often govern the type of turbine to be used. The 
standard type is designed to operate with nigh-pressure steam, with or with¬ 
out superheat, and exhausting into a vacuum. The limiting size of this 
class is fixed by tfye amount of steam that can pass through the last row 
of blades with moderate exit velocity loss. The standard types are discussed 
on pp. 1167 to 1173. 



Omtad Com xcfl ao 


Fio. 9. 


OD Pomp — 


The following steam-operating conditions are becoming standard in new 
power plants: Large stations, steam pressure 350 lb. per sq. in., gage, super* 
at*at. 250° F., vacuum 29 in. Average powrer plants, steam pressure 200 lb. 
10 250 lb. per sq. in., gage, superheat, 125° to 200° F., vacuum 28 1/2 in. 

Non-Condenjting Turbines. —Turbines are frequently requijred to exhaust 
against a back pressure, at or above atmospheric pressure. Nfon-condensing 
turbines have been developed for this service. These are much smaller, 
more compact and, as a rule, less economical on an efficiency ratio basis, 
than condensing turbines, as the whirling losses of the rotor in the denser 
*ieam are much greater. Such turbines are used when the steam is needed 
for heating or for manufacturing processes. As a rule, the steam consumed 
per kilowatt, particularly in small unite, is greater than in a similar size of 
i>ciprocating unit. This is not a serious consideration wheh the demand 
for exhaust steam is large, for the engine or turbine then merely acts as a 
reducing valve. While turbines of all types have been used in this way, the 
cheaper constructions of the Curtis or re-entry types are usually employed. 

The Bleeder Type of turbine has been developed for industrial plants, 
where a varying portion of the total steam is needed for heating or industrial 
Purposes at‘a certain low pressure, and it is desired to utilize jthe remaining 
steam as economically as possible. All the steam passes through the first 
section of the turbine, where it expands to the required sendee pressure. 
A bleeder pipe removes the service steam. A diaphragm usually separates 
the high-pressure and lowr- pressure sections, to maintain sufficient pressunr 
on the bleeder at light loads. The remaining steam passes through an 
automatic regulating valve, set to maintain the required service pressure,. 
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Equity No. 54,821. 
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in Interference No. 57,672. 
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Interference No. 57,673. 

M—Decision of Board of Appeals on appeal from the 
decision of the Law Examiner on the Motion to dissolve 
in Interference No. 57,673. 
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United States Patent Office. 


HIRAM B. EVEREST, OF ROCHESTER, NEW YORK, ASSIGNOR TO THE 
VACUUM OIL COMPANY, OF THE SAME PLACE. 

IMPROVEMENT IN APPARATUS FOR DISTILLING PETROLEUM. 


Specification forming part of Letters Patent No. 68 , 426 , dated September 3,1807. 


To all whom it may concern: 

Be it known that I, Hiram B. Everest, 
of Rochester, in the county of Monroe, and 
State of New York, have invented certain new 
and useful Improvements in Apparatus for 
Distilling Petroleum; and I do hereby declare 
that the following is a full and exact de¬ 
scription thereof, reference being had to the 
accompanying drawings, making part of this 
specification. 

Figure 1 is an elevation of that part of my 
improved apparatus forming the still proper; 
Fig. 2, an elevation of the same, looking on 
the opposite side; Fig. 3, a plan of the same; 
Fig. 4, a longitudinal vertical section of the 
primary retort; Fig.5, apian showing a modi¬ 
fication of the capacious condensers; Fig. 6, 
a detailed view of the pipes in the retorts; 
Fig. 7, a vortical longitudinal section of the 
boiler in plane x x y Fig. 9; Fig. 8, a similar 
section of the superheating-furnace in plane 
y y } Fig. 9; Fig. 9, a plan of the combined 
boiler and superheating-furnace; Fig. 10, an 
end elevatiou of the same. 

Like letters of reference indicate correspond¬ 
ing parts in all the figures. 

This apparatus is designed for manufactur¬ 
ing three distinct products from petroleum 
under vacuum by steam in an economical and 
effective manner, whereby the naphtha is re¬ 
moved, as a distinct product, from the illumin¬ 
ating-oil, while the operation of distillation is 
made more continuous than it otherwise could 
be, and at the same time a valuable heavy oil 
obtained, thus rendering the products from 
petroleum, as a whole, more valuable than 
they otherwise would bo. 

My invention consists in combining two or 
more vacuum petroleum-stills with each other 
in such a manner that while the lighter hydro¬ 
carbons are being distilled from the crude pe 
troleum in one of the stills the heavier por¬ 
tions are being distilled in the other, thus 
making the operation more continuous than it 
otherwise would be, the oil being fed from one 
retort into the other, as circumstances require, 
at the sanio time economizing in the amount 
of steam used for distilling purposes by pass¬ 
ing it, in a sujmrheatod state, through the 
heating-pipes in the retort containing the least 
volatile portions of the petroleum, and after¬ 


ward conducting it through the pipes in the 
second retort containing the lighter and more 
volatile portions of petroleum, thus making 
the latent heat of the steam effective after the 
superheat has been extracted from it. 

Also, in the construction of a horizontal 
elongated cylindrical or elliptical vacuum-re¬ 
tort for petroleum - stills, as a cheaper and 
more advantageous form than those heretofore 
known or used, for containing straight heat¬ 
ing-pipes and exposing a larger surface to the 
distilling action, and in furnishing attachment 
for several goose-necks instead of one, as in 
ordinary stills. 

Also, in combining with a vacuum retort for 
petroleum one or more capacious condensers 
connected with the retort by numerous necks, 
so that the vapors arising from the oil in the 
retort may pass off freely and in a more direct 
lino than they otherwise would do, and at the 
same time preventing the exhaust-pump from 
drawing the oil from the retort, as is apt to be 
the caso where but onemeck is used upon the 
retort, or where the ordinary eondensing-coil 
is used. 

Also, in the combination of a capacious con¬ 
denser or condensers interposed between an 
ordinary condeusingcoil aud the retort, so that 
the direct action of the exhaust-pump upon the 
oil in the retort is broken or diminished, at the 
same time the effective condensing power of 
the apparatus is increased. 

Also, in the employ montof suitable receiving- 
vessels placed between the vacuum-pump and 
con den sex's in such a .position that the dis¬ 
tilled oil isdepositedinthem byitsown gravity, 
thus avoiding the delivery of the distilled oils 
through the pump. 

Also, in surrounding the upper portion of 
either or both of the vacuum petroleum-retorts 
with a jacket for applying steam or heated air 
externally to th * same, toobviato the condensa¬ 
tion of the oil *por as it rises against the 
upper surface i a he retort. 

Also, in the f istruction and use of an in- 
depeudent8upe .eating-furnace for superheat¬ 
ing steam, whtn used in combination with a 
steam-generator and a vacuum-still for petro- , 
leum, as hereinafter set forth. 

Also, in constructingsaidindependentsuper- 
lieater for steam alongside of a toiler in such 



a manner that the same fire used in the super¬ 
heating-furnace is Conducted through a tine- 
space at the rear of the boiler, and thence pass- 
iug through the tubes of the boiler assists in 
generating steam, and thus economizing the 
use of fuel and increasing the effective capacity 
of the distilling apparatus. . 

Also, in the construction, of said superheat¬ 
ing-furnace for steam with numerous sections 
of small pipes connected with main pipes for 
induction and eduction of the steam ia such a 
manner as to use straight ga&pipe instead of 
coils, and to present a larger amount of heat¬ 
ing-surface than is ordinarily the case, there¬ 
by insuring a suitable degree of heat for dis¬ 
tilling petroleum, without so great danger 
from explosion of the superheater. 

Also, in connecting the main eduction-pipe 
of the superheater with the numerous sections 
of small pipes in the interior of the retorts by 
means of a steam-ehest bolted to the head of 
the retort, one portion or flue-space in aaid 
steam-chest admitting the steam to a tier pf 
smaller heating-pipes in the retort, while the 
other flue-space exhausts the same. 

A1 so, i 11 p I aci n g i n upright posi t ion and pack - 
ing the sections of small heating-pipes in the 
retort through the head of the same in suclia 
manner as to be easily removed for repairs. 

Also, in the application of an oil-gage to a 
vacuum-still for petroleum, similar in con¬ 
struction to the gage commonly used upon 
vacuum-pans for sugar, and made available 
for observations of the quantity of oil in the 
retort, by placing the same at an unusual dis¬ 
tance from the retort, and keeping the liquid 
in the gage at a low temperature. 

As represented in the drawings, A is the 
primary, and A' the secondary, retorts, which 
are connected by a draw-pipe, c, with a stop¬ 
cock, Fig. 1, by which the contents of A are 
drawu into A'. These retorts, instead of be¬ 
ing made upright, as usual, are horizontal and 
of considerable length, being either cylindrical, 
as shown, or any other form that will answer 
the desired purpose. This form enables me 
to insert the straight heating-pipe, hereafter 
described, without difficulty, and to arrauge 
the same so as to produce a large heating-sur¬ 
face, as well as to attach and detach easily 
for repairs, &o. It also presents a larger va¬ 
lorizing-surface than the ordinary upright 
form, and gives room for the attachment of a 
series of goose-necks, by which the vapor is 
carried oft' more readily. The primary retort 
A (and the other, if desired) has its top cov¬ 
ered or inclosed by a jacket ,% Figs. 1 and 4, 
by which steam or hot air is let on through 
pipe j and discharged through pipe f . By 
this means I am enabled to prevent that con¬ 
densation of the vapor that would occur if it 
came directly iu contact with rho top of the 
retort cooled by.the surrounding atmosphere. 
The top being always liot as well as the bot¬ 
tom, the vapor will retain its form and pass 
otf. In addition to tliis, the heated top of the 


retort s< nos to vaporize such particles as are 
carried up without being properly separated. 
From the topsof the retorts respectively passes 
a series of goose-necks, B B and B'B', con¬ 
necting with corresponding series of capa¬ 
cious condensers, O C and C' O', submerged 
in a water-tank, IX Instead of the upright 
form of the condensers indicated in Fig. 1, 
the horizontal elongated form indicated in 
Fig. 5 may be employed. With the bottom of 
the series of condensers connect two separate 
condensiqg-coils of pipe, E E', resting in a 
water-tank, D', and those coils, passing out 
through the tank, connect respectively with 
receivers F F' for retaining the distilled oil. 
Tho position of these receivers is lower than 
the condensers, so that the distillate \yill be 
deposited in them by their own gravitation. 

The receivers are provided at the bottom 
with draw-cocks b 6, for discharging the re¬ 
lined oil,.and with air-cocks c c, for admitting 
air to supply tho vacuum in drawing the oil. 
From the tops of the receivers extend branch 
exhaust-pipes O' G 2 , uniting in a single ex¬ 
haust-pipe, G, which connects with tho pump, 
for exhausting air from tho apparatus. When 
the exhaust is applied it will be seen that it 
operates to produce a vacuum from the re¬ 
ceivers clear baok to tho retorts through the 
parts E E', 0 C', and B B'. 

In order to make tho pump act, when desired, 
upon only one of tho retorts and its accompany¬ 
ing connections, the branch pipes G' G 2 have 
cooks d d', as shown. The retorts are pro¬ 
vided each with jet-pipes II H, pierced with 
mitnoroussmall holes, for the injection of steam 
into tho body of tho oil, the said pipes passing 
out and connecting with the main pipo from 
the superheater, w hich will presently bo de¬ 
scribed. 

The retorts have each, also, instead of coils, 
a series of heating-pipes, 11, made of straight 
pieces,//, of gas-pipe, screwing into returns g, 
and forming either single bends, as in Fig. 4, 
or double ones, as in Fig. G, as may be dosired, 
though the latter are tho most effective iu large 
stills. Those pipes are placed side by side in 
the retorts, and rest in a vertical position, and 
the free ends are inserted in the head of the 
retort, and aro held in place and packed at 
tho same tiino by lock-nuts which screw on 
tho pipo inside and out and clamp against 
tho said head; or they may be fastened in by 
calking. Tho ends of the pipes thus arranged 
open iuto compartments i i ' of chests K K', 
bolted to tho heads of tho retorts. The main 
induction-pipe L from the superheater opens 
into the upper compartment, i, of the steam- 
chest K\ The steam thus admitted is carried 
round through the pipes I into tho lower com¬ 
partment, i', and thence it is carried by pipe L 
into tbe lower compartment of steam-chest K, 
w hen it again makes a circuit through pipes 
I of the retort A, and finally escapes through 
the exhaust-pipe IA 

The steam-generator consists of a boiler, M, 
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having flue-pipes k A*, as usual. The outer 
ends ot‘ tho flue-pipes open into a fine-space, Z, 
which is an extension of tho fire-chamber N. 
Side by side with tho boiler is a superheating- 
furnace, O, being separated only by a wall, 
m. This wall has an opening or passage, n, in 
which is a damper, o, for regulating the escape. 
Thus the products of combustion and the es¬ 
cape-heat from the superheating-furnace pass 
into and through the flue-pipes of the boiler 
with those from the fire-chamber of the boiler 
itself, and thus assist in generating the steam. 

The superheating-furnace is made with the 
upward incliue shown in Fig. 8. At a suit¬ 
able position across this furnace are placed 
bars p pi which sustain the scries of» super¬ 
heating-pipes I 7 . These pipes are constructed 
of straight pieces,/*/, of gas-pipe, screwing 
into return bends p'in the same manner. The 
free ends of the pipes are passed through the 
side of a chest, K 2 , and secured by lock-nuts 
in the same manner as in tho retorts. The 
chest K 2 is likewise formed with two com¬ 
partments, i 2 P , into which the opposite ends 
of the superheating-pipe open. Into the upper 
compartment opens the induction steam-pipe 
P from tho boiler, and from the lower com¬ 
partment extends tho supply-pipe L, before 
mentioned, that conducts the steam to the 
retorts. A circuit of the steam from the boiler 
is thus made through the superheating-pipes 
l 7 and discharged to the retorts. The.super¬ 
heating-pipes, in the position shown and de¬ 
scribed, are so situated jus to receive the best 
action of the fire, and to be easily removed 
from place by simply slippihg down endwise 
and passing out of the door of the furnace. 

The height of the oil is indicated in the retort 
by an ordinary gage It, connected at the top 
and bottom by means of pipes 8 # 7 , with the 
top and bottom of the retort, as indicated in 
Fig. 1. I prefer to run one or both of these 
pipes through a body of water, for tho pur¬ 
pose of cooling the liquid that enters the gage. 
In the drawings they are shown as passing 
through the tanks D I) 7 . If desired, the other 
retort may be supplied with a gngo in a simi¬ 
lar manner. 

The operation of tho apparatus before do 
scribed is as follows: The air is exhausted by 
means of tho air-pump, as before described. 
Tho primary retort A is now par daily—say, 
about one half—filled with crude oil through 
supply-pipe Q, and the cock in pipe a is closed 
to prevent passage to A 7 . Tho steam from tho 
boiler is now let through tho pipes gently, and 
the vapor soon begins to rise. The naphtha, 
which is the first product, is passed through 
the primary apparatus BOB and deposited 
in receiver F, from whence it is drawn by clos¬ 
ing cock r in pipe B and opening the discharge 
aud air cocks b c, as before described. A fire 
is now kindled in the superheating-furnace O, 
and a part of the remaining oil is drawn from 
A iuto A 7 , which is accomplished by partially 
cuttiug off tho exhaust from A by cock d aud 


turning it on to A 7 by cock (V. Tho partially- 
distilled oil is now kept at the propor level in 
A by feeding it from A, as described, and the 
distillation in A 7 becomes very effective, and, 
for a time, continuous. The distilled oil from 
said retorts is thus carried over at once iuto 
the receivers F F 7 , where it is discharged at 
pleasure. 

It will be seen that the retort A is used first 
for removing tho naphtha, aud afterward for 
distilling off the lighter gravities of burning- 
oil by means of the latent heat contained in 
the exhaust-steam after it passes from retort 
A 7 , which latent heat would be otherwise lost. 
By this Jirrangement, also, the heated oil in re¬ 
tort A is fed into A 7 as fast as required, so 
that the superheat is used upon and for dis¬ 
tilling tho heavier gravities of petroleum con¬ 
stantly, while the latent beat which still re¬ 
mains in the steam after passing from retort 
A 7 is sufficient to remove the lighter portions 
from the crude oil. By this duplication of 
the stills I am enabled to remove the uaphtha, 
while the operation of distilling is made more 
continuous than it othenwise could be; and in 
this respect alone there is a very great ad¬ 
vantage over a single-acting vacuum-still, in 
which, by a continuous (bed, the naphtha must 
necessarily be incorporated with the distilled 
oil, or else, as ordiuarily, the oil deposited in 
charges, which is a source of difficulty. 

The employment of theeeries of goose-necks 
B B 7 instead of the ordinary single goose-neck 
insures a more effective discharge of tho vapor, 
aud also, by presenting a larger surface, pre¬ 
vents the drawing over of the contents of the 
retorts. The interposition of the capacious 
condenser or coudensers C O' betweeu the coils 
B B 7 and the retorts is of much advantage in 
this respect, for it furnishes, so to speak, a 
break to the action of the exhaust of thepump 
between the said coils and goosc-neoks, which 
obviates the tendency to draw out the oil. 

When the oil iu retort A 7 has been reduced 
to the desired consistency i$ is discharged 
through pipe S, Fig. 2. 

My object in this, invention is to afford an 
easy and effective separation of petrpleum into 
products more valuable, as awhole^han havo 
been heretofore produced from Srude oil. 
Those products, as I use the apparatus, con¬ 
sist, where Pennsylvania well oils are used, 
gravity 4 o° Baumd, of naphtha, say, ten to 
twelve per cent., pure hydrocarbon oil for il¬ 
lumination, say, forty-four to forty-eight per 
cent., heavy greeu oil, valuable for currying 
andoilinglcather,say, thirty-six to thirty-eight 
per cent. 

It has been the objeot heretofore to produce 
from petroleum the largest possible amount of 
kerosene or burning oil. This apparatus will 
not effect that result; neither do I desire to 
produce seventy-five, eighty, or ninety per 
cent, of illuminating oisthTea oil; bat by long 
and diligent experiments I havo discovered 
that the separation of petroleum into the con* 




190 


4 


68,496 


stitucnt parts named, and into about the pro¬ 
portions named, results in greater profit to the 
manufacturer than otherwise, and the within- 
described apparatus is especially constructed 
to bring about the desired result. 

Now, what I claim as my invention, and de¬ 
sire to secure by Letters Patent, is— 

1. The combination of two or more vacuum 
petroleum-stills, so arranged that the oil is fed 
from one retort into the other as it increases 
in specific gravity during the distillation, and 
economizing the use of steam used in the va 
porization of the oil in the retorts, by passing 
it first through the heating-pipes in the retort 
containing the heavier oils, and afterward con¬ 
ducting it through the heating-pipes in the re¬ 
tort or retorts containing the oils of lightei 
specific gravity, as herein set forth. 

2. The construction of a horizontal elongated 
cylindrical or elliptical vacuum-retort for pe¬ 
troleum, arranged and operating in the man¬ 
ner and for the purpose herein set forth. 

. 3. Connecting the retorts of a vacuum-still 
with the condenser or condensers by two or 
more goose-necks, so as to distribute the ex¬ 
haust in the retort or retorts, and thus prevent 
drawing the oil over, at the same time facili¬ 
tating the escape of the vapor, as herein set 
forth. 

4. So combining the capacious condenser or 
condensers with the retort or retorts and the 
condensing coil or coils that said capacious 
condenser or condensers will serve as a cheek 
to diminish the direct action of the exnaitst- 
pump upon tho oil in the retorts, as set forth. 

5. Placing the receiving-vessels F F' in such 
a position as to allow the distilled oil to bo 
discharged by its own gravity and without 
passing through the pump, as set forth. 

(>. Surrounding the upper portion of the re¬ 
tort or retorts by a jacket, or its equivalent, 
for the reception of steam or hotair to prevent 
condensation, as described. 


7. The use, in combination with a vacuum 
still or stills for petroleum and a steam-gen¬ 
erator, of an independent superheating-fur-' 
mice for heating the steam, as specified. 

8. The construction of said superheating- 
furnace, in combination with a steam-boiler, 
substantially as and for the purpose set forth, 
when and in connection with a vacuum petro¬ 
leum-still. 

9. The construction of a superheater for dis¬ 
tilling purposes with numerous sections of 
small straight pipes for advantage of heating- 
surface, with facility of building and repair*-, 
as shown. 

10. Connecting the main induction and 
eduction steam-pipes L L', leading from tho 
superheater to tho still, with the sections of 
small heating-pipes within the retorts by 
means of a steam-chest, 1C, bolted to the head 
of the still, substantially as and for the pur¬ 
poses set forth. 

11. Placing the small sections of heating- 
pipes in the retort in upright position, sub¬ 
stantially in the manner and for the purpose 
set forth. 

12. The application of an oil-gage to a 
vacuum petroleum-still, arranged and oper¬ 
ating substantially as set forth. 

13. The combination of a steam-generator, 
superheating-furnace, and vacuum apparatus, 
as a whole, constructed and operating sub¬ 
stantially in the manner set forth. 

14. The separation of petroleum into the 
constituent jmrts specified and about the pro¬ 
portions named by means of an apparatus as 
herein described. 

In witness whereof I have hereunto signed 
my name in the presence of two subscribing 
witnesses. 

HIRAM B. EVEREST. 

Witnesses: 

R. F. Osgood, 

Jay Hyatt. 
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To all whom it may concern: 

He it known that we, Jamks B. Grant, of 
the city, county, and State of New York, and 
Ai.i.an Mason, of Brooklyn, in the county of 
Kin^s and Slate of New York, have invented 
certain new and useful Improvements in Pro¬ 
cess of Refining Petroleum and other Oils, of 
which the following is a specification. 

We have discovered that oils commonly 
io known as “petroleum,” procured directly 
from borings connected with favorable strata 
in the earth, and also oils which are obtained 
from coal, shale, bituminous schists, or other 
analogous hydrocarbons usually classified as 
15 “oils,” and to which our invention particularly 
refers, have; somewhat of the nature or pecu¬ 
liarities of vegetable oils, and either in their 
crude form or partially refined or separated 
by other processes may, by rapid and violent 
20 agitation in the presence of the vapor of water 
with sullieient heat uniformly applied and 
subsequent rapid condensation, be refined or 
manufactured into one practically uniform 
grade of oil of high fire test, suitable for illu- 
25 minuting purposes. 

We will describe our invention as applied 
to the treatment of crude petroleum. We re¬ 
ceive thepetroleum into a vacuum retort, and 
meet it upon its reception therein with a 
30 stream of live steam undersullicientpressureto 
thoroughly mix the vapor of water with the 
oil and instantaneously force the whole mass 
into a vacuum-condenser arranged to receive 
it, from whence it is pumped or allowed to 
35 flow into a tank. 

We have discovered and demonstrated that 
the receiving of the petroleum into the vacu¬ 
um-retort and striking it with such force with 
the vapor of water (thus rapidly atomizing 
40 and evaporating theentire mass) without sepa¬ 
rating into any of its elements, and subse¬ 
quently condensing it and separating it, from 
the water, the water retains the impurities 
and undesirable portions of the oil, leaving us 
45 the product described and desired. There 
may be chemical changes, and the operation 
of certain natural laws in producing these re¬ 
sults which we cannot explain, but. the effect 
is certain. 

50 It is well known that natural products arc 
always superior to artificial. 

The difference between our process and the 


various processes now in vogue is very similar 
to the difference between distilling and filtering 
water. It is also well known that the various 55 
products of distillation can never be again 
resolved into the natural product from which 
they were produced. 

Y\ r e dispense with the ordinary destructive 
or fractional distillation. 60 

We obtain a much higher percentage than 
usual of the grade of oil most desired. In 
fact, when no accident occurs and everything 
works properly,we convert all the crude pro¬ 
duct, except t he undesired portion washed out 65 
of it by the force and the vapor of water, into 
illuminating oil of a high fire-test. 

We have made provision for accidents and 
irregularities, which will be described here¬ 
inafter. 70 

The evaporat ion of the petroleum is effected 
by uniform steam-heating, and also by iuin- 
giingstcam intimately with the petroleum, ac¬ 
companied by violent mechanical action. The 
steam is employed in its natural state, by 75 
which we mean not superheated. The tem¬ 
perature will be from 212 ° to300°Fahrenheit. 
The entire vaporous mass composed of water, 
and petroleum is instantaneously forced into 
a surface condenser, where it comes in contact 80 
with metallic surfaces kept at a low temper¬ 
ature by a liberal flow of water between the 
pipes or other elements of which the condenser 
is composed. We present the steam to the 
petroleum in the form of a jet, having such 83 
force and being so presented to a properly- 
shaped nozzle that it will draw up the petro¬ 
leum from a level a little below. Such de¬ 
vices have been long known for atomizing per¬ 
fumery. Such have been applied in various 9 c 
stages in the treatment of oils for producing 
vapors, but always for the purpose of destruc¬ 
tive or more or less fractional distillation. 


We provide for making and maintaining a 
nearly-perfect vacuum in the retort or evap- 95 
orating chamber. This greatly facilitates the 


vaporization and atomization without requir¬ 
ing so high a temperature as would produce 


destructive distillation or more or less frac¬ 


tional distillation. Wo have nodepositofoil 100 
in the retort. The only material that can bo 
possibly found in the retort will be obtained 
from accidental condensation of particles of 
the oil which are intended to be forced over, 
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but which, from said imperfect condensation, 
condense on the side of the retort, and are re¬ 
ceived into a pocket provided for the pur¬ 
pose. This would be one of the irregularities 
5 referred to, and for which provision has been 
made, as will appear further on. 

The drawings show the novel parts with so 
much of the ordinary.parts as is necessary to 
indicate their relation thereto. 

10 The accompanying drawings form a part of 
(his specification, and represent what we con 
sider the best means of carrying out our in¬ 
vention. 

Figure 1 is a general longitudinal section of 
15 the entire apparatus, partly in section. Fig. 
2 is a cross-section on the line # # in Fig. 1 . 
Fig. 3 is a plan view of a portion provided 
for accident or irregularity. 

Referring to the drawings, and to the letters 
20 of reference marked thereon, A is a steam- 
boiler, from tlie dome of which steam is led 
at high-pressure into a jacket or space be 
tween two shells, B B', of an evaporating and 
atomizing chamber or retort, b, which issur- 
25 rounded by a body of sand, B 3 , serving to pre¬ 
serve and equally distribute the temperature. 

Heat produced by fire in a furnace or cham¬ 
ber, B\ below aids to maintain the tempera¬ 
ture of the steam in the jacket,’notwithstaud- 
30 ing the great consumption thereof duo to the 
rapid evaporation of the petroleum going on 
in its interior. 

A steam-pipe, A', conducts ordinary satu¬ 
rated steam at a high pressure from the boiler 
35 A to what we term a “double injector,” a 
device located within the evaporating chain- 
bfcr or retort b. The construction and ar¬ 
rangement of the double injector is such that 
a pipe, O', leading upward from a tank, 0 , 
40 filled with crude petroleum, will, by the ac¬ 
tion of thestrong blast of steam escaping from 
the pipe A', draw up the petroleum and min¬ 
gle it intimately with the steam. The blast of 
steam atomizes and blows away the crude pc- 
45 troleum, and, aided by the heat received at a 
carefully-adjusted temperature from the in¬ 
closing-jacket, the high pressure steam com¬ 
pletely evaporates all the petroleum and car¬ 
ries it instantaneously to the neck I) of the 
50 retort and into the condenser E, with the ex¬ 
ception of any minute particles which may, 
through imperfect condensation or other ir¬ 
regularity, drip down the sides of the retort 
through tiie small orifices t it t t into the 
55 pocket B 4 are allowed to run at intervals 
through the pipe 11 * into the small tank B T , 
from which, after being allowed to cool, it is 
allowed to run through the pipe B 8 back into 
the tank C. Whenever this operation is per- 
60 formed before the cock B 6 is opened to allow' 

the oil to run from the pocket B 5 into a tank, 

B 7 , the cock b 7 is closed to prevent the vac¬ 
uum being disturbed, and in any event, when 
it becomes necessary to remove the oil from 
(,5 the pocket B 4 before the steam and oil are 
again allowed to enter the retort through the 
pipes A' and O', as before set forth, the pump 


E 1 is operated for some time in order to over¬ 
come any break in the vacuum that may have 
occurred. All the remainder of the petro- 70 
leum is evaporated by the combined mechani¬ 
cal action and the uniform heat maintained, 
as hereinafter described, aided by a nearly 
complete vacuum in the retort,which is main¬ 
tained by means to be presently described. 75 
The attenuated vaporsof waterand petroleum 
are conducted through the neck I) to a sur¬ 
face-condenser, E, preferably what is known 
as the “Lighthall Condenser,” having verti¬ 
cal tubes, t he vapors being conducted t hrough 80 
the interiors of the tubes, and a liberal (low of 
cold water being circulated in the intermediate 
spaces. . The effect is to condense the vapors, 
and again to produce nearly the original 
fluids—waterand petroleum—which flow' from 85 
the bottoms of the several pi pcs and are drawn 
through a pipe, E', by an air-pump, E 2 , oper¬ 
ated by a steam-engineor ot her suitable power. 

(Not shown.) The liquid being thus forced 
from the vacuum retort and condenser is dis 90 
charged into a trough or long tank, F, in which 
it is allowed to separate. The water is drawn 
out through a pipe, F', and need not be further 
referred to. The oil is drawn out from a 
proper level in the tank F through one of a 95 
series of pipes, g k i, into corresponding tanks 
or receptacles, (1 II I, the selection being con¬ 
trolled by an attendant who operates control¬ 
ling cocks (j // i', according to the density of 
the liquid. Under the best conditions the 100 
liquid will contain, first, water resulting from 
the condensation of the steam, which will 
easily separate at any subsequent stage by 
gravity on allowing the liquid to rest, and, 
second, a practically uniform grade of refined *05 
petroleum suitable for illuminating purposes. 

The condition in this respect is indicated by a 
hydrometer, which is applied in the ordinary 
or any suitable way to determine the gravity 
of the liquid. Whenever the liquid is too 110 
dense for a good illuminating-oil, the attend¬ 
ant operates the cocks W tf and discharges it 
through the pipe g into the tank 0 . When¬ 
ever the opposite condition obtains and the 
liquid is too light fora proper illuminating- I! S 
oil, the attendant opens the cock i' and dis¬ 
charges it through the pipe i into the tank I, 
excluding it from the other pipes, g //, and 
tanks G II; but if no accident or irregularity 
occurs in the process the oil will be all illu* 120 
minating-oil of the required density and fire- 
test and will only be discharged into the 
tank II. 

Tanks G I are a provision for irregularity 
or accident. When an accident or irregular- I2 5 
ity does occur to necessitate the oil being con¬ 
veyed into the tank G or 1 , then the product 
in the tank G and I is returned to the tank (5 
and the process repeated until the desired 
product is obtained. The illuminating oil, I 3 ° 
after standing a sufficient time in the tank If 
to allow the w'ater to separate, may be re¬ 
moved by pumping Or other ordinary or suit¬ 
able means,and with or without further treat- 
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meat is ready for storage or use. This illu¬ 
minating oil is wlmt we would always obtain 
unless some accident or irregularity occurs. 
We prefer that the pressure in the boiler A 
5 and in the jacket B B' shall be about two hun¬ 
dred and fifty pounds per square inch. A cock, 
A 3 , in the pi pc A',operated to coni rol the dis¬ 
charge of steam into the chamber />, may con¬ 
siderably lower the pressure at the points of 
io discharge, while still leaving a sufficient force 
to act with the violence required in impinging 
against the particles of the petroleum and me 
chanicaliy disintegrating the latter and driv¬ 
ing them instantaneously into the condenser E. 
:5 The ilow of petroleum through the pipe C' is 
controlled by the cock 0*. The tire in the fur¬ 
nace B‘ may be maintained by coal, other ordi¬ 
nary fuel, or by crude petroleum applied by any 
desirable or economical means. The cold wa 
20 ter may be circulated in the condenser Eby a 
pump or other ordinary or suitable means. 
(Not represented.) On the admission ofsteam 
through the injector it meets the crude oil in 
the retort described in vacuo. The force of 
25 steam striking the globules of the crude oil, 
together with the peculiar etfect due to its be¬ 
ing in vacuo breaks them up completely. It 
further intimately mixes the oil with tlie va¬ 
por of water. The form of this double inject or 
30 is such that the crude oil is impinged upon 
the steam passing through the upper injector, 
and the steam meeting it at that point under 
pressure incorporates itself in such a manner 
with the volatile portion of the oil as to wash 
35 and cleanse it without separating it in any way 
as when destructive distillation or superheat¬ 
ed steam is used. It amalgamates the whole 
mass of vaporized oil and water. No separa¬ 
tion of the component elements of either oc- 
40 curs. By the above means, together with the 
rapid condensation which follows, we produce 
one oil. Usually, and always when no acci¬ 
dent occurs, an illuminating oil is produced 
of a marketable fire-test, and a larger per*. 
45 centage thereof than is obtained by destructive 
or fractional distillation, or by the use of su¬ 
perheated steam. 

We do not use various degrees of tempera¬ 
ture to obtain several products procured by 
50 the ordinary methods; but by the peculiar ar¬ 
rangement of the steam jacket and its sur¬ 
rounding of sand (thus maintaining uniformly 
and perfectly tiny degree of heat desired) and 
atomizing with saturated steam and pressure 
55 in vacua force over into the condenser the en- 
tin- mass, anil cleanse the globules of oil while 


we find is marketable illuminating-oil of the 
required fire-test. 

By our method of refining and rapid con* 
den sat ion in vacuo we prevent oxidation. 

65 the great rapidity with which the vapors arts 
condensed will not permit of the free oxygen 
in the water being absorbed by the oil. 


The inclosing of the retort b and the jacket 
B B' together with the neck Dof t he retort in 
sand, as shown in the drawings, is a very im- 7c 
port ant part of the means employed to carry 
out our invention. It maintains the heat in 
the retort b at the uniform temperature de¬ 
sired, and is intended to prevent the imper¬ 
fect condensation which would cause some of 75 
the particles of oil to drip through the orifices 
it lit into the pocket B 3 . An indicator on 
the end or side of the pocket B’ indicates when 
there are sufficient drippings in the pocket to 
necessitate their removal as set forth. The 80 
tank C contains the crude petroleum or pro¬ 
duct to be refined, and the pipe O', when the 
crude oil is not so dirty as to require pre¬ 
vious settling, could be inserted in any stor¬ 
age-tank from which the oil is flowing, or into 85 
any receptable into which the oil is received 
from the well, and thus the refining proc(*$ 
could be carried on at the wells or in their 
immediate vicinity. 

In the pract ical operation of our invention, c,o 
we first thoroughly heat the sand surrounding 
the steam-jacket B B' and retort b, operate 
the air-pumps, and allow steam to pass into 
the retort b from the boiler A, through the 
pipe A', test the vacuum and uniformity of 95 
heat obtained * throughout the retort b } neck 
I), and the Efficiency of the condenser E, and 
when all is working satisfactorily operate the 
cock C* and allow the oil to be diawn into the 
retort b from the tank 0 . As soon as the oil ic.o 
enters the retort b from the pipe C', it is im¬ 
pinged upon by the steam entering continu¬ 
ously through the pipe A', and by the com¬ 
bined action of the air-pump referred to in the ' 
specification and the force of the steam is in- 105 
stantaneously conveyed to fhe neck I) of the 
retort 6 and into the condenser E. This ac¬ 
tion is so rapid, and the intermixing of the 
saturated steam (at a temperature of 21 ‘2° 
Fahrenheit and not over 300 °) so thorough no 
and complete that no decomposition of the oil 
nor separation into its elements or into differ¬ 
ent grades occurs, but the oil is taken from 
the condenser E, the same natural or virgin 
product that it was when it entered the retorts 115 
from the tank G, except that it is cleaned and 
purified by the thorough intermingling of the 
vapor of water, and the apparent affinity of 
the water for many of its impurities and un¬ 
desirable, portions. Why it proves to be i 11 11 - 120 
minuting oil of such density and the required 
tire-test we need not explain, but such we find 
to be the result. Neither can we explain why 

petroleum, when being destructively distilled, 
must be submitted to a high degree of heat ere 125 
it will dissolve into any of its elements; but yet 
some of these elements when once eliminated 
from the parent body will remain a vaporous 
mass at a much lower temperature than that 
at which they wen; eliminated, even in some 130 
cases remaining a vapor or gas as low 32 ° 
Fahrenheit. Chemistry(whilcstalingthefact) 
has never, so far as we have been able to dis¬ 
cover, satisfactorily explained the reason or 
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cause. Observe, we do not destructively or 
fractionally distil. We do not decompose the 
oil. 

Modifications may be made in the forms and 
5 proportions of the several parts of the appa¬ 
ratus. We can use other forms of condensers 
than Lighthall’s. 

The heat of the jacket B B' may be main¬ 
tained by an active circulation of the high- 
io pressure steam between it and a boiler, A, 
having sufficient heating-surface to maintain 
the temperature and pressure. 

A single air-pump or set of air-pumps prop¬ 
erly connected may maintain the vacuum 
15 throughout the retort b , neck D, and through 
a single condeuser, E, as shown, or a series of 
condensers. 

We can use hot air or superheated steam 
for the jacket B B' when the evaporization in 
20 the retort b is sufficiently rapid. In that case 
we would require to arrange a separate appa¬ 
ratus to superheat the steam, as the steam 
pnssing into the retort b must not be super¬ 
heated. 

25 We are aware that oil and steam have been 
introduced together in an atomized condition 
into a still, and thence led through a goose¬ 
neck into a condenser through the action of 
a vacuum-pump, and this, therefore, we do not 
30 claim; but a considerable condensation of the 
oil in the still, and a separation of the lighter 


from the heavier has been contemplated and 
provided for in the process referred to. 

The apparatus illustrated in this applica¬ 
tion is made subject-matter for a separate 35 
application filed August 13 , 1885 , No. 174 , 270 . 

What we claim as new is— 

1 . The process of refining petroleum and 
analogous oils, which consists in introducing 
the oil and steam togother in an atomized con- 40 
dition into a heated chamber, and removing 
by means of a vacuum pump substantially the 
whole of the mixed vapor of oil and steam, 
without sensible condensation in the retort, 
into a condensing-chamber, as set forth. (.5 

• 2 . The process of refining petroleum and an¬ 
alogous oils, which consists in introducing oil 
and steam together in an atomized condition 
into a heated chamber and instantaneously re¬ 
moving substantially the whole of the com- 50 
bined vapor of oil and steam, by means of a 
vacuum-pump, into a condensing chamber, as 
set forth. 

In testimony whereof we have hereunto set 
our hands, at New York city, this 20 th day of S5 
June, 1885 , in the presence of two subscribing 
wit nesses. 

JAS. B. GRANT. 

ALLAN MASON. 

Witnesses: ... 

E. Brook ks, 

Charles R. Seari.e. 
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To all whom it may concern: 

Be it known that I, Richard Dean, of 
Cleveland, in the county of Cuyahoga and 
State of Ohio, have invented a new and Ini- 
5 proved Apparatus for Distilling Hydrocarbon 
Oils; andl do hereby declare that the follow¬ 
ing is a clear and full description thereof. 

In the distillation of hydrocarbon oils for ob¬ 
taining therefrom separate and various grades 
10 of distillates ranging from the light or first 
run down to the residuum or tar it is essen¬ 
tial, in order to obtain complete results, that 
the process of such fractional distillation 
should be continuous and subject to a contin- 
15 ual increment of heat for elimination of each 
successive distillate. It is also desirable that 
the oil undergoing distillation should be 
broken up into small streams or shallow bodies 
and be kept continuously passing through the 
20 apparatus instead of being in mass ami with¬ 
out much activity. The said process relates 
to the mode of deodorizing the oil, which is 
effected by passing the oil when in a vaporous 
stato through an agent or material in a chain- 
25 ber of the still. After passing through the 
material the vapor passes therefrom to a con¬ 
denser, where it is reduced to deodorized oil. 

That the above specified objects may be re¬ 
alized is the purpose of the said improved 
30 apparatus, which consists of a scries of up¬ 
right cylinders, of any desirable number and 
capacity, communicating one with the other, 
and having jn each one a collection of small 
tubes, the upper and lower ends of which tcr- 
35 minate in chambers respectively. Centrally 
in each of the cylinders,and surrounded by the 
tube alluded to, is a pipe by which the series 
of cylinders are in open relation one with the 
other, as above mentioned. 

<]o For a further and more full description of 
the apparatus and process aforesaid reference 
will bo had to the annexed drawings for illus¬ 
trating the same, and forming a part of this 
specification, in which—• 

‘15 .. figure 1 represents a vert ical transverse sec¬ 
tional view of one of t he cylinders of the said 
apparatus. Figs. 2 and 2 are external views 
of two cylinders and duplicates of Fig. 1. Fig. 
•t is a transverse section through the line x x 
50 in Fig. 1, which also represents a transverse 
section of Figs. 2 and 3 in the same line. 


Like letters designatelike parts in the draw¬ 
ings. 

The several cylinders with their .attach¬ 
ments form stills, constituting the aforesaid 55 
apparatus, and are substantially duplicates; 
hence a description of one will be descriptive 
of all the others that may comprise the plant. 

As shown in the drawings, the body of the 
still A, Fig. 1, consists of a steam-tight cylin- 60 
der, B, which may be of any suitable length 
and diameter jus the working capacity of the 
apparatus may require. Within the cylinder 
is a group of oil tubes, B', the lower ends of 
which are secured in a diaphragm, 0, and are 65 
in open communication with an oil-chamber, 

I), forming the lower end of the cylinder or 
still, of which E is the bottom, provided with 
an outlet-pipe, F. The upper end of the tubes 
B' arc in like manner secured in a diaphragm, 70 

G, and are in open relation with a vapor- 
chatnbcr, II, in which they terminate. The 
roof of the said Chamber II consists of a fo- 
raminous plate forming a bottom of a deodor¬ 
izing-chamber, I, terminating in the upper 75 
end of the still. 

It is not essential that the deodorizing cham¬ 
ber be jv part of or within the cylinder, as the 
chamber may be a separate thing and con¬ 
nected to the vapor-chamber by suitable pipe- 8:> 
connection. 

Centrally iii the cylinder A is the oil educ¬ 
tion pipe J alluded to, surrounded by the 
group of oil-tubes before mentioned. The 
upper end of the pipe J passes through the 85 
diaphragm G and terminates in the chamber 

H, a little abovo the diaphragm, as seen in 
Fig. 1 . The lower end of the pipo passes 
through the diaphragm 0 into the chamber D, 
thence through the side of this chamber to the 90 
still K, into the chamber L at the lower end 

of still K. 

M, Fig. 1 , is a feed-pipe. The lower end of 
it terminates in the oil-chamber 1), whereas 
the opposite end extends to and terminates in 95 
an oil reservoir or tank. (Not shown in the 
drawings.) 

N is a steam i>ipe terminating in the cylin¬ 
der, between the two diaphragms C and G, as 
seen in Fig. 1. 'Flic opposite end of said pipe 100 
is connected to a steam generator. (Not 
shown.) 
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O is a steam-exliaust pipe, and P an auxili¬ 
ary steam-pipe, which extends from the steam- 
generator alluded to and terminates in the 
chamber II of the cylinder B, as seen in Fig. 1. 

5 The upper end of the still A is put in com¬ 
munication with a condenser by the pipe Q. 
Said condenser is uot shown, as it may be of 
any suitable construction. 

The stills K T, Figs. 2 and 3 , with their ex* 
io tcrior attachments only, are shown in the 
drawings, but which, as above mentioned, 
may be more or less in number, to constitute 
a plant or system of stills, and that in Fig. 1 is 
a duplicate of the others. 

15 The operation of the apparatus is as fol¬ 
lows: By means of the pipe N the still A is 
charged with steam, which fills the entire 
space or spaces between the numerous oil- 
tubes B' and the central oil-eduction pipe, ,T, 
20 thereby heating them accordingly, and sufii- 
ciently to eliminate the lighter or most vola¬ 
tile element of the oil filling the tubes B'. The 
oil is conducted into said tubes by the pipe 
M, which it discharges in the chamber D. 
25 The oil ascends therefrom through the heated 
tubes IV to the chamber II. The body of oil 
conducted into the chamber D is broken up 
into small streams or currents by the numer¬ 
ous tubes IV, and is therefore rapidly and 
30 sufficiently heated for the lighter elements of 
the oil to be eliminated on reaching the cham¬ 
ber H, from which the distillate passes up¬ 
ward through the deodorizing-cliamber I to the 
pipe Q, and is conveyed thereby to a con- 
35 denser. The unvaporized portion of the oil 
fills the chamber H up to the end of the oil- 
eduction pipe J, down which it flows and out 
of the stil 1 A through the pipe J, into the 
chamber L of the still K. The partially-va- 
40 porized oil on reaching the chamber H, as 
above described, receives an increment of 
heat by a current of fresh steam conveyed 
into it by the pipe P, which facilitates the es¬ 
cape of the eliminated vapor to the con- 
45 denser, (not shown,) and at the same time in¬ 
creasing the temperature of the unvaporized 
oil posing down thfepipe J to the still K. The 
oil entering the stil K is in a heated condition, 
and ascends the small tubes theroin, by which it 
50 is broken up intosnjallstreams, asiu the former 
instance described in connection with Fig. 1. 
The tubes in the said still K are heated by an in-< 
flow of fresh steam through the pipe N', which 
raises the temperature of the oil passing up 
55 the tubes, thereby {causing an elimination of a 
heavier grade of vapor than runoff in tlieHlill 
A. This second distillato in like manner 
passes upward through the chamber (V of the 
still K to the pipe R, and is conveyed thereby 
60 to a condenser, while the remaining heavy un¬ 
vaporized portion of the oil flows clown the 
eduction ceutral pipe of the still K, and is 
conducted by the pipe J' to the still T in a 
further heated state, caused by the increment 
65 of heat it received in the still K by means 
of the steam conducted into the oil in the 
chamber H' by the auxiliary steam-pipe 


F, substantially as described of the opera¬ 
tion in the still A. The volume of higlily- 
lieated unvaporized oil flowing into the still T 7c 
is again divided or broken up into small cur¬ 
rents by the numerous oil-tubes therein,which 
are heated by a fresh inflow of steam through 
the pipe B" into the still about the tubes. The 
oil on passing from the tubes into the chamber 75 
iy is raised to a yet higher temperature by a 
volumn of steam conducted therein by the aux¬ 
iliary steam-pipe U. A third distillate of a 
slightly-increased gravity is the product of 
this still, which is run off through the pipe N" 80 
to a condenser. This process may by carried 
on through any number of stills used until 
the residuum or tar is reached. The vapor 
eliminated in each still is or may be deodorized 
by being subjected to the action of a deodor- 85 
izing agent—ascharcoal, lime,&c.—(indicated 
at V, Fig. 1 ,) before noted. If the lighter pro¬ 
ducts only are desired to be retained, the pro¬ 
cess of distillation maybe arrested at any par¬ 
ticular still from the first onward, or the me- 90 
ditim and the heavier products may be elimi¬ 
nated and united by connecting the proper 
pipes of the stills for that purpose, or, the sev¬ 
eral products may bo mixed after being con¬ 
densed. The eliminated vapors iu passing 95 
from the chamber H to JRc pipe pass 
through the deodorizing-cliamber I, which may 
be charged with any suitable deodorizing ma¬ 
terial, aud thereby correct the odor of the 
vapor before it reaches the condenser, thereby 100 
avoiding the use of an agitator, acids, and 
washings usually employed for that purpose 
after the eliminated vapor has been condensed, 
thus shortening the process of producing the 
different products of distillation for use. 105 

From the above-described process of distil¬ 
lation and the means of conducting the same 
it will be apparent that different grades of 
distillates may be separated from the oil and 
separately retained, and that the several va- no 
pore eliminated may be commingled either be¬ 
fore or after condensation, and furthermore, 
that the process is continuous from tho light¬ 
est to the heaviest product, and that the pro¬ 
cess may be arrested at any jiarticular point 115 
without disturbing in any way the order and 
competency of the stills or plant of stills. 

The heat employed for tho above-specified 
purpose being steam, tho measure of heat nec¬ 
essary for the elimination of various gravity 120 
vapors can be readily graduated for each spe¬ 
cific element or distillate, and in the event the 

procuH in continued to the fullest extent the 
residuum is not burned or scorched; hence tho 
product of the residuum will require no 125 
bleaching. 

The amount of oil flowing into and through 
the still or plant of stills, and tho velocity of 
tho same, is a matter controlled by suitable 
valves or cocks in the feed-pipe M and va- 130 
por-discharging pipes Q R N", which mainly 
depend on the quality of the oil being used. 

So, also, the supply of steam for gradually in¬ 
creasing the temperature of the oil in the pro- 
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cess of distillation is accordingly graduated 
as each successive distillate may require more 
or leas for its elimination. 

In practice the pipes F are provided with 
5 stop cocks, and so also are all the induction 
and eduction pipes used in the still to control 
the steam, oil, and vapors. 

What I claim as my invention, and desire to 
secure by Letters Patent, is— 
io 1 . .For the fractional distillation of hydro¬ 
carbon oils, a series of stills forming a plant, 
each of said stills consisting of a steam-tight 
cylinder having therein an oil • eduction pipe 
and induction oil-tubes, the lower endsof which 
15 tubes terminate in an oil chamber in the lower 
end of the next succeeding cylinder, and the 
upper ends of the tubes and the upper end of 
said oil-eduction pipe terminating in a vapor- 
chamlier in the upper part of the cylinder, 
20 said chamber being in communication with a 
deodorizing* chamber provided with a vapor¬ 
discharging pipe, oil-feed pipe terminating in 
the lower chamber of the cylinder, with a 
steam pipe arranged to induct steam into said 
25 cylinder, and a pipe for exhausting steam 
therefrom, substantially as herein described, 
and for the purpose set forth. 
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2 . In combination, respectively, with the 
vapor-chambers of the plant of stills herein 
described, auxiliary steam-pipes for the in- 30 
duction of steam into each of the said cham¬ 
bers, for the purpose specified, and substan¬ 
tially as set forth. 

3 . For the fractional distillation of hydro¬ 
carbon oils, a series of stills consisting of a 35 
suitable number and duplicates of the still A, 
constructed as described, the one still in com¬ 
munication with the next succeeding by educ¬ 
tion oil-pipes extending from the vapor-cham¬ 
ber of the one still to the oil-receiving cham- 40 
ber of the other, respectively, throughout the 
consecutive series of stills forming tnc plant, 
whereby is maintained a continuous flow of 
oil through the plant of stills, causing a con¬ 
tinuous distillation of different gravity va- 45 
pors, substantially as and in the manner set- 
fort h. 

In testimony whereof I affix my signature • 
in presence of two witnesses. 

RICHARD DEAN 

Witnesses: 

J. W. RnuuiHJE, 

1\ Schreiner. 
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No. 804,407. Specification of Letters Patent. Patented July 28, 1008. 

Application filed May 16, 1907. Serial No. 373,836. 


To all whom it may concern: 

Bo it known that I, Tozaburo Suzuki, a 
subject- of the Emperor of Japan, residing at 
No. 401 Jibeisbinden, Sunamura, in the 
5 county of Minami-Katsushika, in the Prov¬ 
ince of Tokyo, in the Empire of Japan, have 
invented certain new and useful Improve¬ 
ments in Evaporators, of which the follow¬ 
ing is a full, clear, and exact description. 

10 This invention relates to improvements in 
evaporators and the present invention con¬ 
sists generally in the provision of a steam or 
heating chamber provided with a plurality of 
tubes or the like adapted to deliver the liquid 
15 to a superposed evaporating chamber. 

The invention also includes the provision 
of a container for the liquid to be evaporated 
which is located in a manner to communicate 
with said tubes and is provided with means 
20 for forcing the liquid from said container 
through said tubes and into said evaporating 
chamber. In order to provide means for re¬ 
ceiving that portion or the liquid which is 
not evaporated in its passage through the 
25 tubes and evaporating chamber I desirably 
provide an auxiliary evaporating chamber 
which is preferably in heating proximity to 
said steam compartment and desirably de¬ 
rives heat therefrom to assist in the cvap- 
30 orating operation. Desirably the vapor re¬ 
sulting from the action of the auxiliary 
chamber is carried to an outlet which may if 
desired be the outlet common to the main 
evaporating chamber. In order to prevent 
35 the auxiliary chamber from tilling too rap¬ 
idly the latter is preferably connected with 
the container and liquid is drawn from the 
auxiliary chamber by the act ion of the circu¬ 
lating means. 

40 The invention will be more fully described 
in connection with the accompanying draw¬ 
ing and will be more particularly pointed out 
and ascertained in and by the appended 
claims. 

45 Figure 1, is a vertical sectional view, partly 
in elevation, of an evaporator embodying the 
main features of my invention. Fig. 2, ifc a 
sectional view on line 2—2 of Fig. 1. 

Like numerals of reference designate siini- 
50 lar parts throughout the drawing. 

As shown 1 designates a steam or beating 
compartment provided with an iidet 2 
through which the steam or other heating 
agent is fed from a source of supply such ns 
55 pipe 3 . 4 designates an outlet for the steam 

which may communicate with the outer air 


or connected in any convenient manner. A 
plurality of tubes 5 are arranged within said 
compartment 1 and closed to the same in or¬ 
der to convey the liquid through and subject 60 
the same to the action of the heat agent 
without mixing the same. Located below 
the compartment 1 is a container 6 which is 
closed to the compartment 1 but which com¬ 
municates with the tubes 5. Said container 65 
is provided with valve inlets and outlets 7 
and 8 through which the liquid to be evap¬ 
orated can be supplied and drawn off. 

A main evaporating chamber 9 is located 
in receiving proximity to the tubes 5 and is 70 
preferably superposed upon and above the 
steam compartment 1 by means of any suit¬ 
able supporting structure. A deflector 10 is 
located in the evaporating chamber 9 and in 
the path of the liquid discharging from the 75 
tubes 5. Immediately above the deflector 
10 is a deflector 11 provided with an opening 
12 which is desirably centrally disposed and 
immediately above the deflector 10. The 
function of the deflector 10 is to deflect the 80 
liquid downwardly after it rises to a certain 
point in the evaporating chamber and pre¬ 
vent it from escaping through the outlet of 
the evaporating chamber which will pres¬ 
ently be described. The deflector 10 en- 85 
gages the vapors given off by the liquid in its 
passage through the evaporating chamber 
and forces the same centrally where said 
vapors pass through the opening 12. The 
deflector 11 also forms a chamber 13 adapted 90 
to receive vapor discharged from the auxil¬ 
iary chamber which will be hereinafter more 
fully described. The. main evaporating 
chamber 9 is provided with an outlet 14 
which preferably discharges to a trap drum 95 
15. Said drum comprises an outer casing 10 
which incloses the upper end of a discharge 
pipe 17 and is provided with a deflector 18 
which deflects tlie vapor downwardly in the 
drum toward the bottom thereof on one side 100 
and permits it to rise on the other and seek 
the open end of the pipe 17. Any water of 
condensation resulting from passage of the 
vapor through said drum will be collected by 
the bottom wall 19. 106 

An auxiliary chamber 20 is preferably 
disposed in heating proximity to the steam 
compartment 1 so that the heat therefrom 
may serve to heat the contents of said auxil¬ 
iary chamber and in the present construction 110 
the heating of the contents of the auxiliary 
chamber 20 is facilitated by arranging the 



chamber 20 to surround the compartment 1. 
The' auxiliary chamber 20 is separated from 
the evaporating chamber 9 by a wall or par¬ 
tition 21.- The liquid deflected downwardly 
t by the deflector 10 is directed principally 
upon the partition 21 and in order to accom¬ 
modate tne unevaporated liquid I provide 
the partition 21 with one or a series of open¬ 
ings 22 located preferably adjacent the com- 
10 partment 1 so that the liquid flowing through 
said openings will engage the wall of the 
steam compartment and will be subjected to 
the heating action thereof in an effective 
manner. In cases where the steam com- 
15 partment 1 cannot effect a sufficiently rapid 
evaporation to meet the requirements I 
desirably provide a plurality of pipes 23 
preferably horizontally disposed and sur¬ 
rounding said steam compartments. The 
20 steam or other heating agent is supplied to 
said pipes 23 preferably directly from the 
compartment 1 and in the present invention 
the ends of the pipe 23 terminate at a mani¬ 
fold 24 which communicates by means of 
26 extensions 25 with compartment 1. An 
effective heating action could be obtained 
by the mere presence of the pipes 23 within 
the chamber 20 but I desirably increase the 
efficiency of said pipes 23 by providing open- 
30 ings 22 In the partition 21 located in such a 
manner as to discharge directly upon the 
pipes 23 . In order to insure a continuous 
flow of liquid through the openings 26 I de¬ 
sirably provide a flange or ledge 27 upon the 
36 partition 21 which serves to arrest the liquid 
adjacent the openings 26 to insure a free 
flow therethrough. The vapor discharged 
from the auxiliary chamber 20 is conveyed 
to an outlet and as shown pipes or tubes 28 
40 are provided and extend from the partition 21 
toward and through the deflector 11 delivering 
to the chamber 13 from whence the vapors dis¬ 
charge through outlet 14 . A pipe 29 con¬ 
nects the lower wall 19 with the auxiliary 
46 chamber 20 so that water condensation col¬ 
lecting in the drum 15 wjjl not be allowed to 
accumulate but will- lx* returned and sub¬ 
jected to the action of the heating agent to 
effect complete evaporation. In order to 
50 maintain the water collecting in the chamber 
20 at a relatively low level a connection is 
formed between the auxiliary chamber and 
the container 6 which connection as shown 
is in the form of pipes 30 and 31 . Means are 
65 provided preferably in said connection for 
effecting circulation of the liquid to be evapo¬ 
rated such circulation including the raising 
or forcing of the liquid upwardly through 
said tubes 5 against the liquid deflector 10 . 
60 In the present construction such means con¬ 
sists of a screw propeller 32 mounted on 
shaft 33 operated by belt or other means 
through pulleys 34 . At the outer end of 
pipe 31 there is provided a stuffing box 35 
65 which not only forms one of the bearings for 


shaft 33 but also prevents escape of liquid. 

A bracket 36 mounted on pipe 31 carries a 
bearing 37 for said shaft . 

The operation is as follows: A vacuum 
I is produced in compartment 1 by suitable 70 
| attachments to outlet 4 whereupon steam is 
admitted and circulates about tubes 5 . 
When the propeller 32 is started liquid is 
caused to flow upwardly through tubes 5 in 
which it is subjected to the action of the 75 
steam or other heating agent and outwardly 
from said tubes toward and against the de¬ 
flector 10 from which the liquid is directed 
downwardly upon the partition 21. The 
vapor arising from the liquid passes up- so 
wardly and outwardly as hereinbefore de¬ 
scribed. The unevaporated liquid falling 
on the partition 21 is conveyed to the aux¬ 
iliary chamber 20 wherein it is subjected to 
an additional application of heat serving to 85 
assist in the evaporating operation. That 
portion of the liquid whicli is not evaporated 
m the chamber 20 passes downwardly 
t hrough pipe 30 and is returned by said .pro¬ 
peller 32 through the course just described. 90 

I claim: 

1 . A11 evaporator comprising in combina¬ 
tion, a heating compartment, a plurality of 
tubes extending therethrough and closed to 
said compartment, a main evaporating 95 
chamber in receiving proximity to saicl 
tubes, a container for the liquid to be evapo¬ 
rated communicating with said tubes, an 
auxiliary evaporating chamber surrounding 
said compartment and communicating with joo 
said container and evaporating chamber, 
and mechanical means for effecting circula¬ 
tion of the liquid from said container through 
said tubes to said main evaporating chamber 
and from said auxiliary chamber to said 105 
container. 

2 . An evaporator comprising in combina¬ 
tion, a heating compartment, a plurality of 
tubes extending therethrough and closed to 
said compartment, a main evaporating 110 
chamber 111 receiving proximity to said 
tubes, an auxiliary evaporating chamber 
surrounding said compartment, an inclined 
wall provided with openings permitting 
passage of water from said main evaporating 115 
chamber to said auxiliary chamber, a con¬ 
tainer for the liquid to be evaporated com¬ 
municating with said tubes, and means for 
forcing the liquid from said container 

I through said tubes and into said evaporating 120 
chamber and from said auxiliary chamber 
to said container. 

3 . An evaporator comprising in combina- 
! tion, a heating compartment, a plurality of 

tubes extending therethrough and closed to 125 
I said compartment, a main evaporating 
' chamber in receiving proximity to said 
tubes, an auxiliary evaporating chamber 
surrounding said compartment, an inclined 
wall provided with openings permitting 130 
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passage of water from .said main evaporating 
chamber to said auxiliary chamber, a con¬ 
tainer for the Ii(|ilitt to be evaporated com¬ 
municating with said tubes, means for 
5 forcing the liquid from said container 
through said tubes and into said evaporating 
chamber and from said auxiliary chamber 
to said container, and a deflector directing 
said liquid upon said inclined wall. 

20 -I. An evaporator comprising in combina¬ 

tion, a beating compartment, a plurality of 
tubes extending therethrough and closed to 
said compartment, a main evaporating 
chamber in receiving proximity to said 
1 5 t ubes, a liquid deflector, a vapor deflector,an 
auxiliary evaporating chamber surrounding 
said compartment, said auxiliary chamber 
receiving water directed downwardly by said 
deflector, tubes leading from said auxiliary 
20 chamber to a point abovesaid vapor deflector, 
a container for the liquid to be evaporated, 


j and mechanical means for forcing the liquid 
from said container through said tubes into 
said main evaporating chamber. 

o. An evaporator comprising in combina- 25 
tion, a heating compartment, a plurality of 
tubes extending therethrough and closed to 
said compartment, a main evaporating 
chamber m receiving proximity to said 
tubes, an auxiliary evaporating chamber in :u> 
heating proximity to said compartment,* a 
container for the liquid to be evaporated, 
means for forcing said liquid from said con¬ 
tainer through said tube, and a plurality of 
pipes for said auxiliary chamber communi- 35 
eating with said steam compartment. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

TOZABURO SUZUKI. 

Witnesses: 

A. A. Williamson, 

II. F. IIawley. 
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CROSBY FIELD, OF NEW YORK, N. Y., ASSIGNOR TO CHEMICAL MACHINERY CORPORA¬ 
TION, A CORPORATION OF NEW YORK. 

HIGH-TEMPERATURE-HEATING METHOD. 


Application filed March 4, 1920, Serial 

This invention specifically considered in¬ 
cludes an improved method for controlling 
chemical reactions at high temperatures, and 
specifically considered contemplates the pro- 
6 vision of means whereby certain organic or 
hydrocarbon materials which require a tem¬ 
perature greater than the boiling point of 
water, may be sulphonated, nitrated, dis¬ 
tilled, fused, or subjected to various other 
10 chemical reactions. 

In all chemical reactions the control of 
the temperature at which the reaction occurs 
is necessary in order to insure a maximum 
yield and the best quality of the product. 
15 Under comparatively low temperatures, 
which may be readily obtained by means of 
hot water or steam, jmch control is well 
known in the art. When, however, high 
temperature control is attempted, the results 
20 so far obtained have not been satisfactory. 
For instance, when saturated steam is used 
for heating at high temperatures, the boilers 
and apparatus required are heavy, compli¬ 
cated, and generally unsafe. When super- 
20 heated steam is used, apparatus of very large 
size is necessary because of the poor heat 
transfer between superheated steam and the 
wall of a vessel. Even in such cases, tem¬ 
perature control is quite difficult because of 
30 the rapid decrease in temperature of super¬ 
heated steam for each heat unit transferred. 
When certain special oils are used, the appa¬ 
ratus must be quite extensive because of the 
comparatively low heat transfer with liq- 
35 uids and in such large apparatus it is quite 
difficult to obtain uniform distribution of 
heat over the entire surface of transfer. In 
addition, there is the ever present disad¬ 
vantage of the carbonization of the oil 
40 which results in the precipitation or throw¬ 
ing off upon the transfer surface of tarry and 
other non-heat conducting materials. As 
these oils are readily combustible, their use is 
always accompanied by fire hazard. When 
45 hot gases created by combustion are used, 
their poor heat transfer coefficient necessi¬ 
tates the use of large apparatus and the diffi¬ 
culty of temperature control over a large 
surface results in non-uniform heating and 
50 relatively high heating in certain spots with 
a consequent loss of yield and deterioration 
in quality. 

By the term “chemical reaction” in the 
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present disclosure is meant the combination 
of chemicals well known in the art, and in 65 
addition thereto the disassociation of chem¬ 
icals by means of heat and the concentration 
of chemicals in their various solutions, and 
further, the change of chemicals from one 
state or atomic structure to another, as by M 
distillation, sublimation, evaporation, con¬ 
centration, precipitation, etc., and those other 
operations in industrial chemical processes 
by which chemical substances are trans¬ 
formed and obtained in the condition requi- 66 
site to their subsequent use in the fine arts. 

Although this delicate control of tempera¬ 
ture is necessary in all chemical reactions, it 
is especially desirable and necessary in re¬ 
actions dealing with organic materials, and TO 
in particular dye stuffs, and intermediates 
which have been derived from coal tar and 
in connection with which my present inven¬ 
tion has been used with pronounced success. 

It is, therefore,. an important object of T6 
my present invention to provide a method 
which is particularly designed for use in the 
promotion of various chemical reactions and 
preferably includes constantly maintaining 
mercury under a vacuum to practically elim- 00 
inate pressure and thereby prevent noxious 
and poisonous fumes from injuriously affect¬ 
ing the operatives. In the use of mercury 
as a heat transfer medium, I contemplate 
using only the vapor of the mercury for the 85 
transfer of heat. I am entirely familiar 
with the fact that mercury has heretofore 
been used for certain heating purposes, but 
in so far as I am aware, the use of mercury 
vapor in this particular field to which I ®0 
have above referred and in the manner to 
be hereinafter set forth, is entirely new. I 
also propose to superheat the mercury vapor, 
if necessary, to obtain higher temperatures 
than a partial vacuum will produce. In 95 
some instances this superheated mercury 
vapor may be introduced directly into the 
substance being treated. 

The invention therefore comprehends an 
improved method whereby very delicate tern- 100 
porature control at low pressure may be ob¬ 
tained with a correspondingly large transfer 
of beat per surface unit. As a result of my 
improved method of temperature control, 
the required apparatus is relatively simple, 105 
may be readily installed, occupies a mini- 
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mum of space and requires the attention of 
the operative only at infrequent intervals. 

I have employed the improved method 
with marked success in sulphonation and 
5 distillation processes as heretofore used in 
the art in the production of beta naphthol, 
alpha naphthol, paranitraniline, anthracene, 
anthraquinone, acetanilid, naphthalene, phe- 
nanthrene, and believe that my invention is 
10 applicable to the entire family of organic 
materials, of which there are several thou¬ 
sand compounds known in the art. 

In the use of mercury and its vapor as a 
heat transfer medium for these organic com- 
15 pounds, two methods of utilization are ap¬ 
parent, one, where the mercury itself does 
not come into actual contact with the sub¬ 
stance being treated, but transfers its heat 
through another medium, such, for example 
20 as steel. This method may be successfully 
employed in the sulphonation of naphtha¬ 
lene in the production of beta disulphonic 
acid. The other method consists in intro¬ 
ducing the mercury vapor directly into the 
25 substance being treated, as for instance in 
the purification of anthracene and anthra¬ 
quinone by mercury vapor distillation or 
sublimation in a manner similar to that in 
common use when superheated steam is em- 
30 ployed as the heat transfer agent. 

'f'he advantages of the use of mercury or 
mercury vapor for these chemical reactions 
may be briefly stated as follows. Mercury 
at atmospheric pressure has a boiling point 
35 of 357 ° C. Hence, by maintaining the ap- 

{ )aratus in which mercury is used as the 
leat transfer mediunumder partial vacuum, 
a comparatively high temperature can be 
obtained with practically no pressure, such 
40 slight pressure as may exist being from the 
atmosphere to the interior of the boiler or 
conduit containing the mercury vapor which 
is more or less desirable, since it will prevent 
the leakage of poisonous mercury fumes. 
Mercury is insoluble in either hot or cold 
water and also in hydrochloric acid, al¬ 
though it is soluble in nitric and concen¬ 
trated sulphuric acids. Furthermore it has a 
freezing point below — 39 ° C., and consc- 
50 quently will always remain liquid under 
normal operating conditions. In addition, 
mercury has a molecular weight of 200; 
hence it is very derse and because of such 
density, it is a comparatively easy matter 
65 to segregate the mercury from organic 
materials by gravitation. Furthermore, 
mercury readily forms amalgams with 
metals which are easily obtainable, There¬ 
fore, by inserting in parts of the apparatus 
00 where pressure might be created, metal with 
which the mercury will amalgamate, there 
will be no danger of the mercury fumes es¬ 
caping to the atmosphere and dangerously 
affecting persons in the vicinity. Mercury 
fl 5 will not form an amalgam with iron or steel, 
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nor does it wet the surface of these metals. 
Consequently, when it is used for the prac¬ 
tice of my improved method which I shall 
now describe, a very large heat transfer 
per surface unit will be noted. 70 

Having above stated the several salient 
features of my invention, the manner in 
which the improved method may be suc¬ 
cessfully carried out in practice will be fully 
understood from reference to the accom- 75 
panying drawings in which I have illus¬ 
trated two forms of apparatus which have 
been successfully employed in obtaining cer¬ 
tain chemical reactions of organic materials 
and especially dye stuffs and intermediates 80 
thereof. However, it will be understood that 
the illustrated examples of apparatus are 
merely suggestive and that my improved 
method of temperature and pressure con¬ 
trol may be successfully practiced by means 85 
of or in connection with other apparatus 
than that herein specifically referred to. 

In these drawings wherein similar refer¬ 
ence characters designate corresponding 
parts throughout the several views, Fig. 1 oo 
is a diagrammatic sectional view showing one 
form of apparatus in which the transfer 
of heat from the vaporized mercury is 
effected entirely by conduction and convec¬ 
tion through the wall of the vessel or con- 95 
tainer. 

Fig. 2 is a similar view of another form 
of apparatus particularly designed for use 
in connection with chemical reactions in¬ 
volving the introduction of mercury vapor loo 
directly into the substance being treated. 

Fig. 3 is a transverse section through the 
mercury boiler taken on the line 3—3 of 
Fig. 1. 

Fig. 4 is a similar view showing a slightly 105 
modified form of the boiler. 

Referring in detail to the drawings, and 
more particularly to Fig. 1 thereof, 1 desig¬ 
nates a closed kettle or vessel having a cham¬ 
ber 2 to receive the substance to be treated no 
and provided with a jacket 3 for the wall of 
said chamber. A rotary agitator 4 is fixed 
upon the lower end of a shaft 5 extending 
into the chamber 2 and is driven through the 
medium of the gears 6 and the belt pulley 115 
G', from any suitable convenient source of 
power. The mercury is heated and vapor¬ 
ized in a boiler 7 arranged within a suitably 
constructed furnace 8. 9 indicates the 
source of heat which may be obtained from 120 
gas, oil, coal or other combustible fuel. The 
gases pass over a battle wall 10 and between 
spaced tubes 12 depending from the boiler 
7 and out through the stack 11 which is con¬ 
nected to the furnace chamber. In order to 12 5 
obtain a quick heating of the mercury ver¬ 
tically disposed rods 12' are arranged in the 
lx>iler and extend downwardly into the tubes 
12 , so that only a relatively small quantity 
of the mercury will flow into said tubes and 
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around (he rods. These rods may extend 
above (he level 13 of the mercury in the 
boiler 7 and he fixed to the top wall of the 
boiler as seen in Fig. 3 , or the comparatively 
short rods 12 1 may he used and wholly sub¬ 
merged within the mercury. It will he un¬ 
derstood that the mercury is heated to the 
boiling point and converted into vapor, such 
vopor collecting in the boiler above the 
mercury level 13 and passing therefrom 
through the pipe 14 into the jacket 3 of the 
vessel or container. Here the heat of the 
mercury vapor is given up and transferred 
through the wall of the vessel 1 to the sub¬ 
stance* contained therein and thereby ell’ects 
the desired chemical reaction. Of course 
as the vapor gives up its beat it is partially 
condensed and falls into the* lower end of 
the jacket *1 and finds an outlet through the 
connection 1 5 with the catchall 10 which is 
connected by a pipe or conduit 10' to the 
boiler 7 . Such vapor as is not condensed in 
the jacket 3 passes into the condenser 17 
which is connected to tin* upper end of the 
jacket. Ibis condenser is in tin* form of 
a pipe coil and on the exterior surface of 
tin* coil water is delivered from a perforated 
pipe 11) connected to the end of the water 
supply pipe 18 . The water from the pipe 
coil is collected in a pan or trough 20 front 
which it flows through the drain 21. The 
lower end of the condenser 17 is connected 
to the catchall 10, so that the condensed 
mercury is returned with the condensation 
from the jacket ‘1 to the boiler. 

A vacuum is maintained upon tin* entire 
system and to ibis end a pipe 22 is connected 
to the catchall 10 and at its upper end has 
a return bend or leg 20 which is connected 
to the vacuum pump 24 . This vacuum 
pump is preferably of the hydraulic cen¬ 
trifugal type using mercury instead of water. 
This pump is driven by a motor 25 receiving 
current from tin* controller 27 through a 
lead 20. 

In practice, the leg 20 of the pipe 22 
should he at least 00 inches long so that the 
mercury which fills it can never he pulled 
back through the pipe 22 when the pump is 
shut down. The speed of the pump, reg¬ 
ulated by means of the controller 27 . deter¬ 
mines the degree of vacuum in the pipe 22. 
20 . and in the catchall 10 and consequently 
in the jacket 0 and the boiler 7 . The faster 
the pump is operated the greater will be the 
quantity of liquid memory which is drawn 
down the leg 20. This mercury is forced 
up into the pipe 28 connected to the pump. 
There is some mercury vapor which i> not 
completely condensed in the condenser 17 
and this vapor is drawn into pipe 22 and 20 
where it then condenses and raises the level 
nl |lie mereurv in tin* Icir 20. To give more 
complete control. 1 provide a by-pass 0(> be 
i wmi tb(* pipe l«*g 20 and ihc pipe 28 which 


is provided with a valve 37. By adjusting 
this valve some of the mercury may be re¬ 
circulated and in (his manner the degree of 
vacuum on the system may he more precisely 
controlled. 70 

The pump 24 eventually forces all of the 
liquid mercury in the pipe leg 20 including 
the condensed vapor up into pipe 28. An 
overflow pipe 02 is connected to the pipe 28 
and has its lower end connected to the catch- 75 
all 16. A normally closed valve 00 in the 
pipe 02 prevents tlie flow of the mercury 
from said pipe into the catchall. Hence 
the liquid mercury may continue to collect 
in pipes 02 and 28 until they arc entirely 80 
filled. I lie pipe. 28 being open to the atmos¬ 
phere at its upper end. In the pipe 28 a 
float 29 is arranged and a pointer 00 is con¬ 
nected to the upper end of said float. This 
pointer moves on a scale 01 and indicates 83 
the tilling of the pipe 28. Through the 
medium of this indicator, at the proper 
time, the valve 30 may lie opened so as to 
permit the mercury to drain into the catch¬ 
all 10 until the pointer 30 falls to zero which 80 
may be suitably marked on the scale 31. 

The pipes 23 and 28 are so proportioned 
that the volume of liquid mercury in the 
pipe 28 up to the lower side of the pipe con¬ 
nection 32, plus the mercury in pump 24 85 
which is free to return to tlie pipe leg 20 
when the operation of the pump is stopped, 
will fill the pipe leg 23 up to the level of 
thirty inches and thereby prevent the ingress 
of air into the system. At any desired point 100 
a vacuum gauge 35 may he connected by 
means of a pipe 34 in the system. 

From the foregoing, the operation of the 
apparatus for carrying out my improved 
method will he readily understood. By the 105 
maintenance of a high degree of vacuum 
throughout the system, it will be apparent 
that the heat of the mercury vapor in the 
jacket 0 will he absorbed by the wall of the 
vessel 1 at substantially the initial vapori- 1,0 
/ation temperature of the mercury in the 
boiler 7. Owing to the absence of pressure, 
there will he no appreciable decrease in the 
temperature of the vapor during its passage 
through the pipe connection 14 and the sub- 11 > 
stance contained in the vessel 1 will there¬ 
fore he quickly heated to the requisite de¬ 
gree in order to cause the desired chemical 
reaction. The return of the condensed mer¬ 
cury vapor to the boiler from the catchall 120 
lb maintains a substantially uniform level 
of the mercury at all times in the catchall 
:i i id the boiler and as rapidly as the liquid 
mercury is converted into vapor, the supply 
of mercury in the boiler is replenished from 12r> 
the catchall K>. It will thus he apparent 
t bat not on I v have I succeeded in eliminating 
mereurv fumes, but the consumption of the 
mercury is exceedingly slow, thus rendering 
mv improved method very economical. The ,;{<} 


209 



necessary apparatus is also very simple in 
its construction as well as compact in ar¬ 
rangement, so that it may be very readily 
installed in comparatively small space. 

5 In Fig. 2 of the drawings I have disclosed 
a slightly different form of apparatus which 
is particularly designed for use in connec¬ 
tion with those chemical reaction processes 
where superheated mercury vapor is dis- 
10 charged directly into the substance being 
treated. In this arrangement the mercury 
boiler is of substantially the same construc¬ 
tion as that above referred to. However, in 
this case the supply of saturated mercury 
15 vapor to the jacket of the vessel 1 is con¬ 
trolled by means of a valve 38. The mate¬ 
rial is heated by the condensed vapor in 
this jacket, the mercury returning to the 
boiler through the catchall 10 a . The tem- 
20 perature in the jacket of the container or 
vessel is controlled by the maintenance of a 
vacuum through the condenser 39 which is 
cooled by water entering at 40 and leaving 
at 41. The condensed mercury is returned 
25 by means of the pipe 42 through the catchall 
16 a to the mercury boiler. Noil-condensed 
gases are removed by pump 43 which dis¬ 
charges into trap 44. This trap is filled with 
copper or other metal with which mercury 
30 forms an amalgam, or a solution with which 
the mercury will react to form a compound. 

A pipe coil 45 is arranged in the vessel or 
container 1 , said pipe coil being perforated. 
A superheater 46 is located in the mercury 
0 boiler furnace and is connected by pipe 47 to 
the coil 45. The passage of the mercury 
vapor from the boiicr to the superheater 46 
is controlled by a valve 48. In this manner 
it will be seen that highly superheated mer- 
10 cury vapor may be delivered through the 
perforated pipe coil 45 into the substance 
being treated and thereby carry off such sub¬ 
stance by vapor distillation or vapor sub- 
limat ion into a series of condensers 49, 50 
40 and 51. These condensers are respectively 
cooled by a cooling liquid entering at 52, 5.1, 
and 54, and leaving at 55, 56, and 57. In 
the condenser 49 , those impurities which 
have a higher boiling point than mercury 
° are condensed and are intermittently dis¬ 
charged into a vat 60 by the alternate open¬ 
ing and closing of valves 61 and 62. 1 he 

condenser 50 condenses the mercury together 
with the material being distilled or sublimed 
and these condensations fall into a trap 63 
from which they aro continually delivered 
into the vat 64. Because of the difference in 
density of the mercury and other, materials, 
00 the mercury will seek the lower level in the 
vat 64 and may be removed through a suit¬ 
able filter 65, preferably containing a mate¬ 
rial such as chamois. From the filter the 
condensed mercury is delivered into the 
catchall 16*, such return of the mercury be¬ 
ing controlled by a valve 66 . The trap 63 is 


_____ 

sufficiently deep so as not to interfere with 
the maintenance of the desired vacuum. 

The material which has thus been refined 
and floats on the surface of the mercury in 
the vat 64 may be removed from said vat 70 
through the door 67. . The condenser 51 
catches any material which may escape the 
previous condensers and its operation is 
similar to that of the condenser 49. The 
vacuum is maintained on the system by 75 
means of the pump 69 discharging into a 
trap 70 which contains a solution reacting 
with the mercury or a metal amalgamating 
therewith. 

From the above it will be seen that in the 80 
operation of the apparatus last described 
an exceedingly delicate regulation of the 
temperature to which the substance being 
treated is heated, may be obtained. Thus 
the mercury vapor may be admitted to the 85 
jacket of the vessel or container for heating 
the material by conduction through the wall 
of the vessel and a superheated mercury 
vapor may also be delivered directly into 
the mass of material so that it will be 90 
quickly heated throughout to a uniform 
temperature. This latter operation is par¬ 
ticularly employed in the purification of- 
betanaphthol, anthracene, anthraquinone, 
and similar materials which necessitate the 05 
application of an exceedingly high temper¬ 
ature in order to effect the desired chemical 
reactions. However, I have also applied 
my improved method to the distillation, 
fusing, heating, etc., of certain inorganic loo 
chemicals. 

From the foregoing description, the con¬ 
struction of the several described forms of 
apparatus and their operation in carrying 
out my improved method will be clearly un- 105 
derstood. In practice, I have found the 
several embodiments of apparatus herein 
disclosed to give very satisfactory results 
and to provide very simple and easily in¬ 
stalled constructions whicn do not require a HO 
very great amount of cure and attention on 
the part of the operative. It is apparent, 
however, that the method as herein dis¬ 
closed might also be successfully practiced 
by means of other alternative constructions 115 
of the apparatus, and it is accordingly to be 
understood that in this respect the inven¬ 
tion is susceptible of many modifications 
and that I therefore do not desire to be 
limited to the relatrie arrangement of the l ,/>0 
several features herein described except as 
defined in the appended claims. 

I claim: 

1 . The herein described process which 
consists in subjecting a body of mercury to 123 
heat for "onning a vapor; applying the 
vapor in heat transferring relation to a 
body to be heated, thereby partially con¬ 
densing the vapor; maintaining a substan¬ 
tial body of the thus condensed mercury in 180 
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gravity flow relation to the body of mercury 
being subjected to heat but out of heat re¬ 
ceiving relation therewith, thus returning 
such condensed mercury to the heated body 
6 of mercury; withdrawing the remaining 
mercury vapor from the place of heat utili¬ 
zation and subsequently condensing the 
same and returning the latter condensate to 
the heated body of mercury. 

10 2. The herein described process which 

consists in maintaining a body of mercury 
under vacuum and subjecting it to heat for 
forming a vapor; applying the vapor in 
heat transferring relation to a bod}' to be 
15 heated, thereby abstracting heat from a part 


only of the vapor at the initial vaporization 
temperature and vacuum; continuously 
pumping another part of the mercury vapor 
from the region of such heat transference 
through a condensing region; returning the 20 
thus condensed mercury to the heated body 
of mercury; and subjecting the remnant un¬ 
condensed gases withdrawn by the pump¬ 
ing, to the action of an amalgamating metal, 
to remove therefrom any remnant of mer- 25 
cury. 

In testimony, that I claim the foregoing 
as my invention, I have signed my name. 

CROSBY FIELD. 
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This invention relates to an improved 
method and apparatus for controlling chem¬ 
ical reactions at high temperatures. The 
method is claimed in my application Serial 
5 No. 363,129, tiled March 4, 1920, of which 
this case is a division; and this case includes 
apparatus claims only. Generically consid¬ 
ered this invention contemplates the pro¬ 
vision of means whereby certain organic or 
i » hydrocarbon materials which require a tem¬ 
pera! lire greater than the boiling point of 
water, may he* sulphonated, nitrated, dis¬ 
tilled, fused, or subjected to various other 
chemical reactions. 

15 In all chemical reactions the control of 
the temperature at which the reaction occurs 
is necessary in order to insure a maximum 
yield and the best quality of the product. 
Under comparatively low temperatures, 
20 which may he readily obtained by means of 
hot water or steam, such control is well- 
known in the art When, however, high 
temperature control is attempted, tin* results 
so far obtained have not been satisfactory. 
25 Some difficulties, which it is the purpose of 
my invention to obviate, are mentioned in 
my earlier co-pending application, now 
Patent No. 1,103,471. 

By the term “chemical reaction” in the 
30 present disclosure is meant the combination 
of chemicals well-known in the art, and in 
addition thereto the disassociation of chemi¬ 
cals by means of beat and the concentration 
of chemicals in their various solutions, and 
33 further, the change of chemicals from one 
state or atomic structure to another, as 
l>v distillation, subl'mat ion, evaporation, 
concentration, precipitaton, etc., and those 
other operations in industrial chemical proc- 
40 esses by which chemical substances are trans¬ 
formed and obtained in the condition requi¬ 
site to their subsequent use in the arts. 

Although this delicate control of tempera¬ 
ture is necessary in all chemical reactions, 
43 it is especially desirable and necessary in 
reactions dealing with organic materials, 
and in particular dye studs, and interme¬ 
diates which have been derived from coal 
tar and in connection with which my present 
f>o invention has been used with pronounced 
success. 

The invention comprehends an improved 
apparatus whereby very delicate tempera¬ 


ture control a low pressure may be obtained 
with a correspondingly large transfer of 55 
heat per surface unit. As a result of my im¬ 
proved method of temperature control, the 
required apparatus is relatively simple, may 
be readily installed, occupies a minimum of 
space and requires the attention of the oper- 50 
ative only at infrequent intervals. 

I have employed the improved method 
with marked success in sulphonation and dis¬ 
tillation processes as heretofore used in the 
art in the production of beta naphthol, alpha 
naphthol, paranitraniline, anthracene, an- 
thraquinone, acetanilid, naphthalene, phe- 
nanthrene, and believe (hat my invention is 
applicable to the entire family of organic 
materials, of which there are several thou- 70 
sand compounds known in the art. 

In the trse of mercury and its vapor - as 
a heat transfer medium for these organic 
compounds, the mercury itself does not come 
into actual contact with the substance being 75 
treated, but transfers its heat through an¬ 
other medium, such, for example, as steel. 
This method may he successfully employed 
in the sulphonation of naphthalene in the 
production of beta disiilphonic acid. 80 

riu; advantages of the use of mercury or 
mercury vapor for these chemical reactions 
include the following. Mercury vapor at 
atmospheric pressure has a boiling [joint of 
357° 0. Hence, a comparatively high tern- 85 
perature can be obtained with little or no 
pressure, and such pressure as may exist 
is preferably from the atmosphere to the 
interior of the boiler or conduit containing 
the mercury vapor which is more or less 90 
desirable, since it will prevent the leakage 
of poisonous mercury fumes. Mercury is 
insoluble in either hot or cold water and also 
in hydrochloric acid, although it is soluble 
in nitric and concentrated sulphuric acids. 95 
Furthermore, it has a melting point of about 
39 n below’ zero C., and consequently will 
always remain liquid under normal operat¬ 
ing conditions. Mercury readily forms 
amalgams with metals which are easily ob- 100 
tainable. Therefore, by inserting in parts 
of the apparatus where pressure might bo 
created, metal with which the mercury will 
amalgamate, there will be no danger of the 
mercury fumes escaping to the atmosphere 
and dangerously affecting persons in the 
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vicinity. Mercury will not form mi amah Such vapor as is not condensed in the jacket- 

gam with iron or steel, nor does it wet the 3 passes into the condenser 17 which is con- 
surface of these metals. Consequently, nected to the upper end of the jacket. This 
when it is used in connection with my im- condenser is in the form of a pipe, coil and 
5 proved method which I shall now describe, on the exterior surfaces of the coils water is VO 
a very large heat transfer per surface unit delivered from a perforated pipe 19 con- 

will he noted. nected to the end of the water supply pipe 

In these drawings wherein similar refer- 18. The water from the pipe coils is col- 

ence characters designate corresponding lected in a pan or trough 20 from which it 

10 parts throughout the several views, flows through the drain 21. The lower end 75 

Fig. 1 is a diagrammatic sectional view of the condenser 17 is connected to the catch¬ 
showing one form of apparatus in which all 1G, so that the condensed mercury is 
the transfer uf heat from the vaporized returned with the condensation from the 
mercury is etfected entirely by conduction jacket 3 to the boiler. 

15 and convection through the wall of the vessel An adjustably determinable, uniform pres- 80 
or container. | sure, preferably below atmospheric, is main- 

Fig. 2 is a transverse section through tained upon the entire system and to this 
the mercury boiler taken on the line 2—2, end a pipe 22 is connected to the catchall 1G 

Fig. 1. and at its upper end has a return bend or 

20 Fig. 3 is a similar view showing a slightly leg 23 which is connected to the pump 24. 85 

modified form of the boiler. This pump is preferably a vacuum pump of 

Referring in detail to the drawings. I the hydraulic centrifugal type using men ury 
designates a closed kettle or vessel having a instead of water. This pump is driven by 
chamber 2 to receive the substance to be a motor 25 receiving current from the con- 


25 treated and provided vith a jacket 3 for the 
wall of said chamber A rotary agitator 4 
is fixed upon the lower end of a shaft 5 ex¬ 
tending into the chamber 2 and is driven 
through the medium of the gears G and the 
30 belt pulley 6'. or any other convenient source 
of power. The mercury is heated and vapor¬ 
ized in a boiler 7 arranged within a suit¬ 
ably constructed furnace 8. 9 indicates the 
source of heat which may be obtained from 
33 gas, oil, coal or other combustible fuel. The 
gases pass over a bailie wall 10 and between 
spaced tubes 12 depending from the boiler 
7 and out through the stack 11 which is con¬ 
nected to the furnace chamber. In order to 
10 obtain a quick heating of the mercury verti¬ 
cally disposed rods 12' are arranged in the 
boiler and extend downwardly into the tubes 
12, so that only a relatively small quantity of 
the mercury will flow into said tubes and 
^ around the rods. These rods may extend 
above the level 13 of the mercury in the 
boiler 7 and be fixed to the top wall of the 
boiler as seen in Fig. 2, or the comparatively 
short rods 12 a may he used and wholly sub- 
00 merged within the mercury. It will be un¬ 
derstood that the mercury is heated to the 
boiling point and converted into vapor, such 
vapor collecting in the boiler above the mer¬ 
cury level 13 and passing therefrom through 
' Jt> the pipe 14 into the jacket 3 of the vessel or 
container. Here the heat of the mereurv 
vapor is given up and transferred through 
the wall of the vessel 1 to the substance con¬ 
tained therein and thereby effects the desired 
t:o chemical miction. Of course, as the vapor 
gives up its her.t, it is partially condensed 
and falls into the lower end of the jacket 3 
and finds nh outlet through the connection 
15 with the catchall 16 which is connected 
by a pipe or conduit 16' to the boiler 7. 


t roller 27 through a lead 26. 00 

In practice, the leg 23 of the pipe 22 
should he at least 30 inches long to afford 
a barometric column so that the mercury 
which fills it can never be pulled hack 
through the pipe 22 when the pump is shut 95 
down even though there may be a very high 
vacuum in the boiler and circulating system. 

The speed of the pump, regulated by means 
of the controller 27, determines the degree 
of vacuum in the pipe 22, 23, and in the loo 
catchall 16 and consequently in the jacket 
3 and the boiler 7. The faster the pump 
is operated the greater will he the quantity 
of liquid mercury which is drawn down the 
log 23. This mercury is forced up into the 105 
pipe 28 connected to the pump. Thus lunc- 
tionally considered, the downflow intake 
pipe. 23. with the upflow outlet pipe, 28, 
constitutes a barometric U-fubo. the two legs 
of which are mmiected through the pump HO 
24. There is some mercury vapor which is 
not completely condensed in the condenser 
17 and tins vapor is drawn into pipe 22, 23 
where it then condenses and raises the level 
of the mercury in the leg 23. To give more 115 
complete control, 1 provide a by pass 36 
between the pipe leg 23 and the pipe 28 
which is provided with a valve 37. By ad¬ 
justing (his valve some of the mercury may 
be recirculated and in ibis manner the degree. I 20 
of va> uum on the system may he more pre¬ 
cisely controlled. 

The pump 21 eventually forces all of the 
liquid mereurv in the pipe leg 23, including 
the condensed vapor, up into pipe 28. An l-*’ 
o-veiilow pipe _G2 is connected to the pipe 28 
and has its lower end connected to the catch¬ 
all 16. A normally dosed valve 33 in tho 
pipe 32 prevents the. How of tho mercury 
from said pipe into the catchall. Ilence the 130 
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liquid mercury may continue to collect in 
pipes 32 and 28 until they are entirely filled, 
the pipe 28 being open to the atmosphere at 
its upper end. In the pipe 28 a float 29 
5 (diagrammatically illustrated) is arranged 
and a pointer 30 is connected to the upper 
end of said float. This pointer moves on 
a scale 31 and indicates the filling of the 
pipe 28. Through the medium of this indi- 
10 cator, either automatically or by hand, at 
the proper time, the valve 33 may he opened 
so as to permit the mercury to drain into 
the oatchall 16 until the pointer 30 falls to 
zero on the scale 31. It will be understood 
13 that when the pump 24 is not working and 
the circulatory system is at exactly atmos¬ 
pheric pressure, the mercury in the down¬ 
flow intake pipe, 23, will stand at the same 
height as the mercury in pipe 28. When the 
20 pump is running, the mercury will be higher 
in 28 than in 23 and if under such conditions 
the pump be stopped, the situation will im¬ 
mediately be reversed, the mercury rising 
in 23 to exceed the height in 28 by the same 
23 amount that the height in 28 previously ex¬ 
ceeded that in 23. 

The pipes 23 and 28 are so proportioned 
that the volume of liquid mercury in the 
pipe 28 up to the lower side of the pipe con- 
:;o nection 32, plus the mercury in pump 24 
which is free to return to the pipe leg 23 
when the operation of the pump is stopped, 
will fill the pipe leg 23 up to the level of 
thirty inches and thereby prevent the in- 
33 gross of air into the system. At any desired 
point a gauge 35 may be connected by means 
of a pipe 34 to indicate the internal pressure. 

From the foregoing, the operation of the 
apparatus for carrying out my improved 
40 method will be rearfily understood. By the 
maintenance of a uniform pressure, pref¬ 
erably below atmosphere, throughout the 
system, it will be apparent that the heat of 
the mercury vapor in the jacket 3 will be 
45 absorbed by the wall of the vessel 1 at sub¬ 
stantially the initial vaporization tempera¬ 
ture of the mercury in the boiler 7. Owing 
to the absence of pressure, there will be no 
appreciable decrease in the temperature of 
60 the vapor during its passage through the 
pipe connection 14 and the substance con¬ 
tained in the vessel 1 will therefore be quick¬ 
ly heated to the requisite degree in order 
to cause the desired chemical reaction.' The 
33 return of the condensed mercury vapor to 
the boiler from the cntehall 16 maintains 
a substantially uniform level of the mercury 
at all times in the catchall and the boiler 
and, os rapidly as the liquid mercury is 
,u> converted into vapor, the supply of mercury 
in the boiler is replenished from the catch¬ 
all 16. It will thus be apparent that not 
only have I succeeded in eliminating mer¬ 
cury fumes, but the consumption of the mer- 
03 cury is exceedingly slow, thus rendering my 
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improved method very economical. The 
necessary apparatus is also very simple in 
its construction as well as compact in ar¬ 
rangement, so that it may In* very readily 
installed in comparatively small space. 70 

It will be evident that some of the appa¬ 
ratus claims herein are’broad enough to 
cover the apparatus disclosed in my method 
Patent No. 1,403,471, the application for 
which was eo-pending with current appli- 75 
cation Serial No. 3(53,1*29 tiled March 4, 1920, 
of which this later case is a division. 

My present apparatus omits the super¬ 
heater which is shown in said patent and 
also the valve in the pipe between the boiler 8o 
and the container which valve is shown in 
my said patent and also in my companion 
divisional application of even date here¬ 
with. While these expedients might be em¬ 
ployed in conduit 14 of my present case, 83 
there is special advantage in making said 
conduit as shown; i. e., a short, large pipe 
leading by smooth curves from the vapor 
space in the top of the boiler, to the con¬ 
tainer, as directly as possible, so as to afford uo 
very low resistance to the mercury vapor 
flow. Thus the vacuum imposed on the sys¬ 
tem by the pump is practically the same in 
the boiler as it is in the condenser, thereby 
insuring practically the same temperature 03 
at the condensing point as at the boiling 
point, notwithstanding the mercury seal at 
the point where the condensed mercury flows 
back into the boiler. 

I claim: 

1. A mercury boiler, a container includ¬ 
ing condensation surfaces in heat transfer¬ 
ring relations to the material to be treated 
therein; an intermediate supply conduit af¬ 
fording a direct low resistance path for con- 105 
ducting vapor from the boiler to the con¬ 
densation surfaces, drainage passages ar¬ 
ranged in parallel for drainage of the 
primary condensate and for condensation 
and drainage of the surplus vapor back to HO 
the boiler, in combination with pressure con¬ 
trolling means operating on the system from 

a point beyond the container whereby the 
pressure and temperature of the vaporiza¬ 
tion are approximately the same as those of 115 
the condensation. 

2. A mercury boiler, a container includ¬ 
ing condensation surfaces in heat transfer¬ 
ring relation to the material to be treated 
therein, an intermediate supply conduit 120 
affording a direct low resistance path for 
conducting vapor from the boiler to the 
condensation surfaces, drainage passages 
arranged in parallel _for drainage of the 
primary condensate and for condensation 1 -" > 
and drainage of the surplus vapor to the 
boiler, in combination with pressure con¬ 
trolling means operating on the system from 

a point beyond the container, said means 
for controlling the pressure including a 130 
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barometric U tube in which a standing 
column of liquid mercury is maintained or 
sufficient height, to seal the system against 
reverse flow of air. 

6 3. A mercury boiler, a container includ¬ 

ing condensation surfaces in heat transfer¬ 
ring relation to the material to be treated 
therein, an intermediate supply conduit af¬ 
fording a direct, low resistance path for 
10 flow of vapor from the vapor space in the 
boiler to the condensation surfaces, means 
for condensing surplus vapor, and a return 
conduit for the condensate, opening beneath 
the level of the mercury in the boiler, in 
15 combination with pressure controlling 
means operating on the circulating system, 
between the container and the return con¬ 
duit. 

4. A mercury boiler, a container includ- 
20 ing condensation surfaces in heat transfer¬ 
ring relation to the material to be treated 
therein, an intermediate supply conduit af¬ 
fording a direct, low resistance path for 
flow of vapor from the vapor space in the 
25 boiler to the condensation surfaces, means 
for condensing surplus vapor, and a return 
conduit for the condensate, opening beneath 
the level of the mercury in the boiler, in 
combination with pressure controlling 
;;o means operating on the circulating system, 
between the container and the return con¬ 
duit, said pressure controlling means includ¬ 
ing a pump and a barometric U tube, one 
leg of which communicates with the pump 
ud inlet and the other leg with the pump out¬ 
let, said legs and the pump containing suffi¬ 
cient mercury to prevent reverse flow of air 
into the system when the pump is not 
running. 

40 '5. A mercury boiler, a container includ¬ 

ing condensation surfaces in heat transfer¬ 
ring relation to the material to bo treated 
therein, an intermediate supply conduit af¬ 
fording a direct, low resistance path for 
45 flow of vapor from the vapor space in the 
boiler to the condensation surfaces, means 
for condensing surplus vapor, and a return 
conduit for the condensate, opening beneath 
the level of the mercury in the noiler, in 
5i) combination with pressure controlling 
means operating on the circulating system, 
between the container and the return con¬ 


duit, said pressure controlling means includ¬ 
ing a vacuum pump. 

6. A relatively snallow mercury boiler, a 65 
container for material to be treated, a con : 
duit for conducting vapor from the boiler 

to condensation surfaces in heat transmit¬ 
ting relation to the material in the con¬ 
tainer, an outlet conduit for gravity flow 60 
of condensed mercury, a parallel outlet 
through a condenser and conduit for escape 
of the condensate, and a low level catchall 
for the condensate, associated with a com¬ 
mon return for the liquid mercury opening 65 
beneath the level of the mercury in the 
boiler, so that the catchall operates as a 
reservoir to minimize variations of level 
of the mercury in the boiler. 

7. A mercury boiler, a container for ma- 70 
terial to be treated, a conduit for conducting 
vapor from the boiler to condensation sur¬ 
faces in heat transmitting relation to the 
material in the container, an outlet conduit 
for gravity flow of condensed mercury, a 75 
parallel outlet through a condenser and con¬ 
duit for escape of the condensate, and a 
common return for the liquid mercury open¬ 
ing beneath the level of the mercury in the 
boiler, in combination with a conduit for so 
withdrawing fluid from the circulation and 

a barometric U-tube in which liquid mer¬ 
cury is maintained to operate as a gas check 
but permitting escape of liquid mercury. 

8. A mercury boiler, a container for ma- 85 
terial to lie treated, a conduit for conduct¬ 
ing vapor from the boiler to condensation 
surfaces in heat transmitting relation to the 
material in the container, an outlet conduit 
for gravity flow of condensed mercury, a oo 
parallel outlet through a ccfndenser and 
conduit for escape of the condensate, in 
combination with means for withdrawing 
fluid from the system including a mercury 
vacuum pump and a barometric U-tube in 05 
which liquid mercury is maintained to per¬ 
mit escape of liquid mercury and perma¬ 
nent gases while sealing the system against 
reverse inflow of air. 

Signed at New York city in the county 100 
of New York and State of New York, this 
14th day of July, 1922. 

CROSBY FIELD. 
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Pew and Thomas v. Howard, Lewis and N^el. 

Patent Interference No. 57,672. 

Motion to Dissolve. 

Art of Distillation. ! 

I 

Application of Arthur E. Pew, Jr., and Henry Thomas 
filed Mar. 5, 1925, No. 13,040. 

Application of Frank A. Howard, Warren K. I^ewis and 
Henry M. Noel tiled Apr. 10, 1922, No. 551,300. 

Messrs. Busser & Harding for Pew and Thomas. 

Messrs. Dyrenforth, Lee, Chritton & Wiles foif Howard 
et al. 

The party Pew & Thomas moves to dissolve oji the fol¬ 
lowing grounds: 

i 

(1) The party Howard, Lewis & Noel has no right to 
make the claims because the claims do not read upon their 
disclosure and they do not show means operative to practice 
the process. 

(2) Alternatively, the claims, if construed broadly enough 
to read upon the Howard, Lewis & Noel disclosure, are un¬ 
patentable over prior art. 

Count 1 is reproduced below: 

■ 

1. The process of distilling mineral oil which cbmprises 
subjecting a body of liquid mercury to heat and driving off 
mercury vapor, flowing a stream of oil continuously into 
and out of a confined space and distributing the oil 
252 therein over a large area, flowing into heat-exchange 
relation, but out of contact, with the oil in said space, 
mercury vapor in such volume, and at a pressure corre¬ 
sponding to a temperature of condensation so substantially 

10—6503a 
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above the temperature of the oil, as to effect, by heat ex¬ 
change and condensation of mercury vapor, the vaporiza¬ 
tion of a predetermined fractional part of the oil, withdraw¬ 
ing and condensing the oil vapors, and returning the mer¬ 
cury condensate to the body of liquid mercury. 

The issue broadly concerns the use of mercury vapor to 
heat oil stills and is particularly directed to efforts to in¬ 
crease the heat transfer. This is expressed in the following- 
step of the counts: 

flowing a stream of oil continuously into and out of a 
confined space and distributing the oil therein over a large 
area 


and the further step, variously expressed, of flowing mer¬ 
cury vapor in heat exchange relation with the oil in said 
space. 

in the Pew & Thomas apparatus the oil flows in a sheet 
over the heading surface. In the Howard, Lewis & Xoel 
apparatus the oil flows through tubes surrounded by the 
mercury vapor heating medium, the oil being supplied be¬ 
low the tubes and flowing upwardly therethrough into the 
vapor space pf the still. The latter applicants state that 
the oil flows 


through the heated chamber in continuously flowing streams 
of small volume compared to the heating surface exposed. 


To respond to the counts a single tube must be taken as the 
“confined space’’ referred to. Should the oil merely flow 
through such tube in an unbroken and continuous column 
there would be no distribution of the oil therein over a large 
area since the oil would fully occupy the space. But the oil 
is heated therein and substantial quantities vaporized. Pro¬ 
duction of vapor within the oil would, if the feed were suf¬ 
ficiently slow, and the relative area of heating sur- 
253 face sufficiently great, break the oil up in the tubes 
and tend to produce a travelling foam or film effect 
in the tubes. That this effect is substantially produced in 
the manner of operating the Howard, Lewis & Noel appara¬ 
tus is borne out by the statement in their specification that: 


The area of heated surface per cubic foot of oil in ac¬ 
cordance with the present invention exceeds 8 square feet, 
and is preferably from 20 to 25, as compared with a heating 
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surface of 0.1 to 0.5 square feet per cubic foot of \)\\ lieated 
in the usual type of lubricating oil still. 

The distribution of the oil is increased by the provision of 
nozzles to inject an inert gas in the oil at the bottom of 
each tube. The quoted step is worded in relative terms and 
is not specific to any manner of distributing the oil. It 
is accordingly held that such step states the inherent man¬ 
ner of operation of the Howard, Lewis & Noel apparatus. 

In regard to the step of 

regulating the rate of flow of the mercury vapor into heat 
exchange with the oil 


it is believed that obvious and necessary contilol of the 


vapor in any mercury vapor heated battery, the stills of 


which are heated by vapor at different pressures, supplied 
from a common source, is stated thereby. This is suffi¬ 
ciently set out on pages 1G, 17 and 18 of the brief for How¬ 
ard, Lewis & Noel and need not be further discussed. 

The argument of the moving party, pointing out alleged 
inoperative features of the Howard, Lewis & Noel appara¬ 
tus, has been considered. A prim a facie case of inoperative¬ 
ness, or such apparent inoperativeness as to warrant disso¬ 
lution of the interference at the present time, has not been 


established. Bowditch v. Todd, 1902 C. D. 27. It may be 
pointed out that it is necessary not only to show that 
254 the apparatus is inoperative but that it must be ap¬ 
parent that the defects cannot be remedied without' 
the exercise of invention. It is not believed necessary to dis¬ 
cuss in detail the various points of the argument made by 
the moving party. They are believed completely | and suf¬ 
ficiently answered in the brief for the opposing party. 

The argument pro the patentability of the coiints over 
the combination of references cited in the motion presumes 
that the counts are restricted to the idea of so limiting the 
time during which the oil remains in contact with the heat¬ 
ing surface in the confined space that little oppoitunity is 
given for decomposition or deposition of carbon. The 
counts are not found to be so restricted. Count 1 covers the 
use of mercury vapor as a heating medium in pipe stills in 
which a foam or film circulation of the oil is obtained. The 
combined result of the use of mercury vapor as 4 heating 
medium and the use of foam or film circulation is merely 
the additive result of the separate ideas. If these ideas 
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were shown to be independently old, there would be no in¬ 
vention in thej combination, for the possibility of combina¬ 
tion would be obvious, self-suggestive, and without the in¬ 
herent production of any new result arising out of the com¬ 
bination. The opposing brief does not contend that foam 
or film heating in oil stills is new. The patent to Suzuki, 
which the moving party has selected in compliance with the 
order setting the hearing, shows the idea in evaporators 
generally. The patent to Dean, 342,500, shows the idea in 
oil stills and was cited in the original motion. Under such 
circumstances and in view of the apparently implied admis¬ 
sion that the idea is old in oil distillation, it is believed justi¬ 
fiable for the law examiner to recognize the Dean ref- 
255 erence, in spite of the fact that it was abandoned fol¬ 
lowing the refusal to consider the same in the order 
setting the motion for hearing. The patent discloses a bat¬ 
tery of oil tube stills, heated by steam, and states that the 
oil is rapidly heated in the tubes with the separation therein 
of the volatilizable constituents, which would produce a dis¬ 
tribution of the oil over a large surface by reason of the 
formation of foam in the tubes. Field patent 1,619,663, 
lines 7 to 14, discloses the use of mercury vapor as a heat¬ 
ing medium for the distillation of 4 ‘hydrocarbons”, a class 
to which the constituents of oil belong, and shows the heat¬ 
ing svstem as claimed in count 1. Count 1 is accordingly 
held to involve no invention over Fields in view of Dean. 

Count 2 differs from count 1 by stating that the oil is 
maintained under vacuum in the confined space. Vacuum 
distillation of oil is old as shown by the patents to Everest, 
68,426, or Grant et al., 339,545. It is not seen how the ad¬ 
ditional limitation adds anything new in the way of result 
and count 2 is therefore held anticipated by the references 
cited above in view of Everest or Grant et al. 

Count 3 differs from count 1 by the additional limita¬ 
tion of 


regulating the rate of flow of the mercury vapor into heat 
exchange relation with the oil. 

Field regulates the flow of mercury vapor and Dean regu¬ 
lates the flow of steam. The step states an obvious and 
necessary precaution and control. Count 3 involves no in¬ 
vention over Field in view of Dean. 
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Count 4 qualifies the method of count 1 by stating the 
desired relation between the pressure of the mercury vapor 

and the pressure of the oil: 

! j 

256 the absolute pressure at which the mercury vapor is 

condensed being substantially higher than J the abso¬ 
lute pressure at which the oil is vaporized. j 

This is in fact no limitation. It covers all ter 
gradients between the heating medium and the 
oil is maintained under vacuum. The temperature 
maintained is obviously a matter of expediency a 


iperature 
oil if the 
gradient 
nd choice 

and, if the claim be regarded as limiting the process to a 

rot be re¬ 


particular range of temperature differences, can 


garded as a matter involving invention. Mercur\] is so ex¬ 
pensive a heating medium that any leak in the systbm would 
cause the operator to shut off the still in which the leak is 
found. The pressure relation stated by the count may 
avoid leaks from oil side into the mercury side o::‘ the svs- 
tern, but it does not follow that the oil leaking in would be 
returned to the mercury boiler, if the pressure <l>f the oil 
were greater than the pressure of the mercury, or that pre¬ 
vention of such leakage is more than the natural hnd obvi- 
ous result of an obvious choice of temperature difference. It 
is believed that Field contemplates operating if necessary 
with mercury vapor pressures higher than the pressure of 
the vapor of the material heated. The count is considered 
anticipated by Fields in view of Dean. 

Count 5 differs from count 1 and count 6 from count 3 
in stating that the oil flows “successfully through a num¬ 
ber of confined spaces” i. e. through a battery of stills. 
The patent to Dean discloses a battery of stiils evidently 
heated from a common source of steam. Such batteries are 
usual in the fractionation of oil. The same procedure oc¬ 
curs in each still of the battery. Counts 5 and 6 are also 
held to be anticipated by Field in view of pcan. 

257 The motion to dissolve is granted to tlje extent 
that the counts are held to involve no invention over 
prior art. 

A limit of appeal is set to expire April 8, 1930. 

J. P. DISNEY, 

Law Examiner. 


March 19, 1930. 
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258 [St^mp:] U. S. Patent Office, Board of Appeals. 
Mailed Mar. 11, 1931. 

Appeal Xo. 4774. Paper Xo. 32. 

Decision. 

Hearing: February 27, 1931. OVT. 

In the United States Patent Office. 

Before the Board of Appeals. 

Pew and Thomas v. Howard, Lewis and Xoel. 

Patent Interference Xo. 57,672 between an application 
of Arthur E. Pew, Jr. and Henry Thomas filed March 5, 
1925, Serial Xo. 13,040, and an application of Frank A. 
Howard, Warren K. Lewis and Henry M. Xoel filed April 
10, 1922, Serial Xo. 551,300. Art of Distillation. 

Messrs. Busser & Harding for Pew and Thomas. 

c? 

Messrs. Dyrenforth, Lee, Chritton & Wiles for Howard, 
Lewis and Xoel. 

Motion to Di SS olve. 


This is an appeal by the party, Howard, Lewis & Noel, 
from the decision of the Law Examiner granting a motion 
to dissolve on tlie "round of non-patentability of the counts. 
There are sjx counts and count 1 is reproduced below. 


1. The process of distilling mineral oil which comprises 
subjecting a body of liquid mercury to heat and driving off 
mercury vapor, flowing a stream of oil continuously into 
and out of a confined space and distributing: the oil therein 
over a large area, flowing into heat-exchange relation, but 
out. of contact, with the oil in said space, mercury vapor in 
such volume, and at a pressure corresponding to a tempera¬ 
ture of condensation so substantially above the tempera¬ 
ture of the oil, as to effect, by heat exchange and condensa¬ 
tion of mercury vapor, the vaporization of a predetermined 
fractional part of the oil, withdrawing and condensing the 
oil vapors, and returning the mercury condensate to the 
body of liquid mercury. 
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259 The references relied upon are: 

Everest, 68,426, 

Grant et al., 339,545, 

Dean, 342,500, 

Suzuki, 894,407, I 

Field, 1,619,663. j 

i 

The invention contemplated by count 1 comprises dis¬ 
tilling- oil by generating mercury vapor and employing it 
as a heat transfer medium. The vapor is brought] into heat 
exchange relation but out of contact with a continuously 
flowing stream of oil spread over a large area in an en¬ 
closed space. The pressure of the vapor corresponds to 
a temperature of condensation which will effect valatization 
of the oil. 

The Law Examiner relies on the patent to Fic 
closing the use of mercury vapor as a heat transfe 

This patent discloses a method of distilling 


Id as dis- 
• medium, 
materials 


among which are mentioned the hydrocarbons, apthracene 


logons to 
it would 
ry vapor 
s pointed 


and napthalene, which method appears to be ana 
the distillation of oil. It is at least so close that 
suggest to anvone skilled in the art that merer 
could be used in this relation. In this patent, a 
out by appellant, the vapor is generated in a partial vacuum 
and is maintained under vacuum in the vessel Nvhere the 
heat transfer occurs. The count specifies that the 
vapor is applied at a pressure corresponding to a 
hire of condensation above the temperature ol 
Field depends on superheating to obtain a high j tempera¬ 
ture and control such temperature. However, \j*e fail to 
see that there is any patentable difference involved. It is 


mereurv 

* 

tempera- 
the oil. 


common knowledge that the temperature o 
260 sation of a vapor can be controlled by contr 
pressure. Hence, in any distillation systd 


f conden- 
>lling the 
m where 


vapor is used as a heat transfer medium the temperature 
can be controlled by controlling the pressure. It is true of 
any ordinary system where steam is employed and becomes 
condensed in the system as, for instance, in D<pan. We 
therefore do not see anything patentably new iii using a 
vapor and controlling its temperature by continuing the 
pressure on it. The Field patent clearly discloses the use 
of mercury vapor and describes its advantages. It is 
our view that instead of using a partial vacuum in the 
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system and superheating the vapor to control the tempera¬ 
ture it is not inventive to use the well known method of 
employing pressure to control the temperature. 

Another essential feature is included in count 1, namelv 
the flowing of the oil continuously’ into and out of a con- 
fined space and distributing it over a large area while it is 
being heated. This feature is common in Suzuki and Dean 
and is not regarded patentable. Obviously this mode of 
applying the vapor to the oil can be incorporated in the 
Field patent if desirable without involving invention. We 
therefore deem count 1 unpatentable over Field in view of 
Dean. 

Count 2 differs from count 1 bv stating that the oil is 

maintained under vacuum in a confined space. Vacuum 

distillation of oil is shown bv Everest and Grant et al. so 

% 

we fail to see anything inventive in employing such a well 
known step in connection with Field. It is pointed 
2G1 out that this prevents leakage of oil into the vapor 
but thisi, of course, would naturallv follow in anv svs- 
tem where a vppor under pressure is used in vacuum distil¬ 
lation. We do not regard this count patentable over Fields 
and Dean in view of either Everest or Grant et al. 

Count 3 differs from count 1 bv adding “regulating the 
rate of flow of the mercury vapor into heat exchange rela¬ 
tion with the oil.” 

Both Field and Dean regulate the flow of the fluid used. 
If mercury vapor under pressure be used in Field the How 
of it can be regulated bv a valve in the same manner as in 
Dean. Hence, count 3 is regarded unpatentable over Field 
in view of Dean. 

Count 4 differs from count 1 bv stating the relation be- 

» V 

tween the pressure of the mercury vapor and the pressure 
of the oil. The pressure at which the mercury vapor is con¬ 
densed is higher than the pressure under which the oil is 
vaporized. It is alleged that this prevents leakage into 
tlie vapor of the oil. As stated above this obviously follows 
in methods where vacuum distillation is employed and we 
regard this count unpatentable over Fields in view of Dean 
and Grant et al. 

Count f) differs from count 1 and count 6 from count 3 
in stating that the oil flows “successively through a number 
of confined spaces.” The patent to Dean discloses a bat¬ 
tery of stills heated by steam and the oil flows successively 
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through the stills. The use of such batteries are 


g patent- 
id in con- 


262 quite common. Hence we fail to see anythin 
able in counts 5 and 6 over Field considere 
nection with Dean for reasons assigned above. 

The decision of the Law Examiner is affirmed. 

M. J. MOORE, 

Assistant Co mmissib ncr 
W. L. REDROW, 

E x amine r-in-Cflie f, 
F. P. EDINBURG, 
Examiner-in-C^iicf , 
Board of Appeals 

March 11, 1931. 
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Pew and Thomas v. Wait v. Howard, Lewis and Noel. 


Patent Interference No. 57,673. 
Motion to Dissolve. 


Art of Distillation. 

Application of Arthur E. Pew, Jr., and Henry 
Filed Mar. 5, 1925, No. 13,040. 

Application of Justin F. Wait Filed Dec. 17, 
75,894 (division of No. 608,347, Filed Dec. 21, 19 
Application of Frank A. Howard, Warren K. 
Henry M. Noel Filed Apr. 10, 1922, No. 551,300. 
Messrs. Busser & Harding for Pew et al. 
Messrs. Busser & Harding for Wait. 

Messrs. Dyrenforth, Lee, Chritton & Wiles for 
et al. 


19 


Li* 


Thomas 


925, No. 
swis and 


Howard 


The party Pew & Thomas moves to dissolve on 
lowing grounds: 


the fol- 


(1) The counts are unpatentable to Wait, because he 
does not allege a date of conception which is pricjr to the 
filing dates of certain patents to Field which anticipate the 
counts. 
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(2) If thg Field patents are not anticipatory, because of 
defective or insufficient disclosure, the parties Wait & 
Howard et al. have no right to make the counts for the 
reason that the disclosure of each of these parties is “at 
least as defective or insufficient as that of Field and specif¬ 
ically is inoperative, defective and insufficient" in partic¬ 
ulars which are explained in the motion for Howard, Lewis 
and Xoel only. 

264 (3) The counts, if construed to cover the proc¬ 

esses of all three parties, are unpatentable to Pew 
& Thomas and Howard, Lewis and Xoel in view of prior 
art. 

Count 1 is reproduced below: 

1. The process of distilling oil with high heat transfer 
rate while avoiding local overheating with resultant crack- 
ing and decomposition, which comprises generating mer¬ 
cury vapor at a predetermined pressure from a body of 
liquid mercury, flowing such vapor into heat exchange rela¬ 
tion but out of contact with a bodv of oil, regulating the 
absolute pressure of the mercury vapor at the locus of heat 
exchange to pffect its condensation, by such heat exchange, 
at a temperature sufficiently high to volatilize a predeter¬ 
mined fraction of the oil and at a temperature so little 
above the boiling range of said fraction at the absolute 
pressure to which the oil is subjected as to prevent local 
overheating with resultant substantial cracking of the oil 
and oil vapors, and completing the distillation by contin¬ 
uously removing the oil vapors and condensing them. 

Ground 1 need not be discussed, because the Field patents 
are cited under ground 3. If a reference cited in a motion 
to dissolve is found ineffective against any party, the fact 
should be mentioned, and separate allegation that it ante¬ 
dates any particular party forms no basis for a separate 
ground for dissolution. 

Ground 2.in so far as it contends that the Field patents 
are anticipatory because their disclosure is as sufficient in 
certain regards as the disclosure of one of the parties will 
be considered under ground 3 if it is found necessary. In 

w * 

so far as the ground may be taken to assert the inoperative¬ 
ness of the process as disclosed in the specification of 
Howard, Lewis & Xoel it is considered that the moving 
party fails to demonstrate a prima facie case sufficiently 
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I 

clear to warrant the dissolution of the interference. In 
companion interference 57,672, to which the coijnmon as¬ 
signee of Pew & Thomas and of the parent case pf Wait’s 
application has access, the question of inbperative- 
265 ness is rather completely discussed in the brief for 
Howard, Lewis & Noel. It might be pointed out that 
where the liquid travels through the tubes in the form of a 
foam or film, the liquid head cannot be taken as the height 
of the tube, that a high rate of heat transfer is possible 
with the use of mercury vapor and that the ratib of area 
of heating surface to volume of liquid is affected by the 
volume occupied by the gas or vapor in the tupes. The 
possibilities of the Howard, Lewis & Noel apparatus due 
to the above factors make it impossible to state that their 
disclosure is inoperative, according to the meth 
by the counts, or to produce the results stated 
specification. The motion fails to set up any defin 
for holding the Wait disclosure inoperative or i 
and the disclosure of the Wait application nepd not be 
discussed. 

The Field patents disclose the adaptability of mercury 
vapor as a heating means for distilling hydrocarbons. 
Distillation of oils, although comprehended by the disclo¬ 
sure of the distillation of hvdrocarbons, is not specifically 
mentioned. The use of mercury vapor as a heating means 
in place of steam for any particular means is not con¬ 
sidered broadly to amount to invention. The reasons whv 


bd stated 
by their 
to reason 
lsufficient 


requiring 
hture are 
rger heat 


mercury vapor is particularly useful in processes 
high temperature and careful control of temper 
discussed in the patents. It is stated that a la 
transfer per unit heating surface is obtainable than with 
other heating media and it is obvious that the temperature 
difference between the vapor and the material heated need 
not be as great as would be necessary were other vapors 
or gases used. The counts in attempting to differ- 
266 entiate from the mere use of mercury vapor in proc¬ 
esses for distilling oil where cracking is not desired, 
morelv state a desired result and in effect close the field 
of application of mercury vapor heating to that particular 
type of distillation. Any temperature difference used, 
which, because of some provision within the apparatus, 
would not cause local overheating and cracking, would be 
comprehended by the counts. It is obvious that the oper- 
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a tor, whatever heating medium is used, would endeavor 
to prevent cracking or destructive distillation of the oil. 
It is not apparently contended that the idea of preventing 
cracking by use of low temperature differences is new, but 
the patent to Dundas, 1,162,729, might be cited as disclosing 
such idea. The Fields patents, 1,619,660 for instance, state 
generally the care which must be observed in regard to 
temperature control in chemical processes in which certain 
products are desired. It is obvious that the care is neces¬ 
sary because other products may be formed unless the 
temperature is maintained at the degree at which the de¬ 
sired product is produced. In other words, prevention of 
overheating the material heated by mercury vapor is taught 
by Field, who discloses means for regulating the tempera¬ 
ture of the vapor as sufficiently explained on page 8 of the 
brief for Pew & Thomas, to control the heating process. 
It is not seen, as urged in the opposing brief, how Field’s 
remarks concerning the disadvantages in the use of oil as 
a heating medium, are any indication of the apparent in¬ 
applicability of his heating process to oil distillation. It 
does not follow that the engineer skilled in the oil distilia- 

V 

tion art would be discouraged in following the sug- 
267 gestion of Field that mercury vapor niav be used for 

distilling hydrocarbons; bv his remarking that oil 
when used as a heating medium becomes decomposed. Oils 
used for the purpose are recirculated through the boiler 
and subjected to high heat for indefinite periods. Obviously 
they would tend to decompose and deposit carbon in the 
boiler or the heating space of the attached apparatus. 
Count 1 is accordingly held to involve no invention over 
the Field patents. 

Count 2 involves no more than the application of count 

1 to a batterv of stills in which fractional distillation occurs 
* 

according to the usual method in steam heated still bat¬ 
teries, as shown by Dean 342,500, lines 118, page 2, line 3, 
page 3. It is believed that the method stated by the count 
with steam as the heating medium is so widely used, that 
no invention is involved over the Field patents for reasons 
stated in the discussion of count 1. 

Comparison of the lack of disclosure of certain elements 
of the apparatus in the Field patent and in the Howard, 
Lewis & Xoel application is believed unnecessary. 
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The motion to dissolve is granted to the exteni of hold¬ 
ing the counts unpatentable. 

A limit of appeal is set to expire April 8, 1930. 

I. P. DISNEY, 

Law Examiner. 

March 19, 1930. 
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Mailed Mar. 11, 1931. 

Appeal No. 4775. Paper No. 31. 

Decision. 


Hearing: February 27, 1931. OVT. 

In the United States Patent Office. 


Before the Board of Appeals. 

Pew and Thomas v. Wait v. Howard, Lewis and Noel. 

Patent Interference No. 57,673 between an application 
of Arthur E. Pew, Jr. and Henry Thomas filed March 5, 
1925, Serial No. 13,040; an application of Justin F. Wait 
filed December 17, 1925, Serial No. 75,894; and aij applica¬ 
tion of Frank A. Howard, Warren K. Lewis and, Iflenry M. 
Noel filed April 10, 1922, Serial No. 551,300. Aijt of Dis¬ 


tillation. 

Messrs. Busser & Harding for Pew and Thomas. 

Messrs. Busser & Harding for Wait. 

Messrs. Dyrenforth, Lee, Chritton & Wiles for Howard, 
Lewis and Noel. 

Motion to Dissolve. 


This is an appeal by the party, Howard, Lewis ^nd Noel, 
from the decision of the Law Examiner granting ja motion 
to dissolve on the ground that the counts are not patent- 
able. There are two counts. 

Count 1 is reproduced below. 


1. The process of distilling oil with high heat trans¬ 
fer rate while avoiding local overheating with Resultant 
cracking and decomposition, which comprises generating 
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269 mercury vapor at a predetermined pressure from a 
body of liquid mercury, flowing such vapor into heat 
exchange relation but out of contact with a body of oil, 
regulating* the absolute pressure of the mercury vapor at 
the locus of, heat exchange to effect its condensation, by 
such heat exchange, at a temperature sufficiently high to 
volatilize a predetermined fraction of the oil and at a 
temperature so little above the boiling range of said frac¬ 
tion at the absolute pressure to which the oil is subjected 
as to prevent local overheating with resultant substantial 
cracking of the oil and oil vapors, and completing the dis¬ 
tillation by continuously removing the oil vapors and con¬ 
densing them. 

The references relied upon are: 

Dean, 342,500, May 25, 1886; 

Field, 1,619,660, March 1, 1927. 


The invention contemplated by count 1 comprises dis¬ 
tilling oil by generating mercury vapor under pressure and 
employing it as a heat transfer medium. In applying it to 
the oil the absolute pressure of the vapor is so controlled 
that its temperature of condensation is limited to affect 


the volatilization of the oil without over-heating or crack¬ 


ing. 

The Law Examiner holds that count 1 is not patentable 
over Field. This patent discloses a method of distilling 
materials among which are mentioned the hydrocarbons, 
anthracene and napthalene, which method appears to be 
analogous to the distillation of oil. At least it is believed 
to be sufficiently close to the distillation of oil as to suggest 
to any skilled mechanic its use in this relation. 


Appellant points out that Field generates mercury vapor 
in a partial vacuum instead of under pressure as specified 
in the count. Likewise it is pointed out that control to 


obtain additional heat is obtained by superheating instead 
of by regulating the pressure. It may be admitted 
270 that these differences exist, still we are not con¬ 


vinced that the differences are patentable. 


It is, of course, common scientific knowledge that the 
temperature of condensation of a vapor can be varied by 
varying the pressure. Hence in any distillation system 


where vapor is used as a heat transfer medium the temper¬ 
ature of it mgy be regulated by regulating the pressure. 
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This is true of the ordinary system where stean|i is em¬ 
ployed and becomes condensed in the system as, for in¬ 
stance, in the Dean patent. We therefore cannot (see any¬ 
thing patentablv new in the use of vapor under pressure 
for distilling purposes and regulating the temperature by 
varying the pressure. The temperature would, of course, 
be regulated so the oil is not decomposed or cracked when 
such a condition is desired. The patentability of the count 
then, cannot be predicated upon the application of these 
well known principles for controlling the temperature of 
distillation where a vapor is employed. Nor can it be predi¬ 
cated upon the use of mercury vapor as this is clearly set 
forth in the Field patent and its advantages fully described. 
It is our view therefore that the count is not patentable over 
Field as the variation of the process recited by the count 
is not regarded sufficient to amount to invention. 

(■omit 2 involves the application of count 1 to a battery of 
stills wherein fractional distillation occurs according to 
the usual method in steam heated still batteries as 
271 shown by Dean and described in lines 118, page 2, 
to line 3, page 3. The substitution of mercury vapor 
in Dean and the control of the temperature by varying the 
pressure is not regarded inventive in view of Field and 
for reasons assigned above. 

The decision of the. Law Examiner is affirmed. 

M. J. MOORE, 

Assistant Co m m is si oner, 

W. L. REDROW, 

Exam in e r-i n- Chief, 

F. P. EDINBURG, 
Examiner-in-Qhief, 
Board of Appeals. 

March 11, 1931. 
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IN THE 


SJmteti States Court of appeals 

FOR THE DISTRICT OF COLUMBIA. 

T 


No. 6503. 


Standard Oil Development Company, 


Appellant , 


v. 


Conway P. Coe, Commissioner of Patents. 


BRIEF ON BEHALF OF STANDARD O^L 
DEVELOPMENT COMPANY. 


HISTORY OF THE CASE. 

This controversy arose out of the refusal! of the 
Commissioner of Patents to issue a patent to the Stand¬ 
ard Oil Development Company, a corporation of Dela¬ 
ware, on an application Serial No. 551,300 filed by 
Howard, Lewis and Noel, who are assignors to said 
Company. 

The application during its progress in the Patent 
Office had been involved in an Interference proceeding 
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which was dissolved on Motion by the opponent, and 
this decision had been upheld by the Board of Ap¬ 
peals. After the dissolution of the Interference the 
application was finally rejected, and this final rejection 
was affirmed by the Board of Appeals. 

The present suit was then brought in the Supreme 
Court of the District of Columbia under the provisions 
of R. S. 4915, no appeal having been taken to the Court 
of Customs and Patent Appeals. 

Trial was had before Mr. Justice Bailev, and on 
March IS, 19J5. a final decree was entered dismissing 
the suit. In due time the present appeal was filed. 

The claims in appeal are printed for convenience as 
Appendix A of this brief. 


DECISION OF THE LOWER COURT. 

The decision of the lower court is extremely short, 
comprising five findings of fact and four conclusions at 
law. Little insight is afforded into the reasoning of 
the Honorable Justice. The findings of fact are in the 
main correct, the most serious errors being in the fail¬ 
ure to appreciate and understand the differences be¬ 
tween the present invention and the prior art proc¬ 
esses. 

For the above reasons it is necessary to go into the 
facts of this case a little more deeply than might have 
been required if the Honorable Justice of the Court 
below had seen fit to make more specific findings of 
fact. 

The failure of the Lower Court to make sufficient 
findings of fact inevitably led to conclusions at law 
which could not but have been different if important 
additional facts which are believed to be well founded 


ERRORS RELIED UPON. 


Appellant contends that each of the paragraphs 1 to 
1G inclusive of the Assignment of Error (Record p. 17) 
is well taken. 

Stated briefly it is contended that the loweii Court 
•/ 

erred: 

A. In dismissing the Bill of Complaint andlagree- 

. ' i 

mg with the conclusion of the Board of Appeal^ of the 
Patent Office, particularly as the conclusion lof the 
Board of Appeals is obviously grounded very largely 
upon matter found only in Patent to Field No. 1,619,- 
G63, while concluding as law (Conclusion Xo. 2) that 
this Field patent is not available as prior art; 

B. In failing to And that appellant’s met: 

controlling the distillation of lubricating oils d 
on tile use of a condensing vapor as a heating ipedium 
and that the said process could not be accomplished 
with a superheated vapor heating medium; j 

C. As set out in the Assignments of Error, in finding 
that the combinations of process steps recited |in the 
claims in issue are disclosed or suggested bv any pat- 
ent or permissible combination of patents of record, 
especially by the proposed combination of apparatus 
elements selected from patents to Dean and Field Xo. 

1,619,660. j 

| 

D. In failing to adopt appellant’s proposed findings 
of fact and law, each of which is fully supported by the 
record and by accepted principles of patent practice. 


lod of 
pends 








o 

O 


in the testimony, had been observed by thi Lower 
Court. 


BACKGROUND OF THE INVENTION 

In the statement of evidence (Record pagej 26, line 
38) there is a short review of the physical and chemical 
nature of petroleum and the fact that the various frac¬ 
tions, such as gasoline, kerosene and lubricating oils 
are separated from the crude oil in which tljiey nat¬ 
urally occur by the process of distillation (Rec. Page 
27, line 8), which as the Court knows consists in heat¬ 
ing the oil so as to vaporize the particular fraction to 
be separated, withdrawing the vaporized fraction and 
condensing it in a separate vessel. Lubricating oils 
are extremely sensitive to heat, and they boil at such 
high temperatures that they cannot be distilled at nor¬ 
mal or atmospheric pressure without chemical! decom¬ 
position caused by the high temperature. (Rec. page 
27, line 13.) Such decomposition should be avoided in 
so far as is possible. In respect to its stability toward 
heating, petroleum lubricating fractions are quite dif¬ 
ferent from other types of hydrocarbons. The lubri¬ 
cating oils generally belong to a type of hydrocarbon 
known as aliphatic, while there is another type of oils 
which are called aromatic. The latter are largely de¬ 
rived from coal tars and are extremelv stable Ito heat 

- 

and do not readily decompose. (Rec. page 36, 'line 19, 
and page 39, lines 24-31.) j 

The statement of evidence also gave a brief (jlescrip- 
tion of prior methods of oil distillation and Jshowed 
that the art had discovered methods of avoiding to a 
substantial extent the objectionable decomposition of 
lubricating oils, namely conducting the distillation un¬ 
der vacuum or as an alternative in the presence of a 
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large amouilt of steam. (Ree. page 27, line 37.) Stills 
were described, and it was stated that they were or¬ 
dinarily used in batteries of from 4 to 12 individual 
stills whichl were run continuouslyRec. page 27, line 
41), and it was brought out that the chief fault with 
such a■ system lay in its inherent lack of control. (Rec. 
page 28, lines 19 to 20.) 

It is not necessary at this point to review all of the 
facts that Were brought out in relation to the features 
of control, hut the important point is that all attempts 
at accurate! control of continuous still batteries had 
been given up by the industry because such control 
depended on live interdependent factors or variables. 
It was shown that unless each and everv one of these 
factors was under accurate control it was impossible to 
insure a high degree of uniformity in the operation of 
the still and in the products produced. (Rec. page 28, 
lines 8 to 36.) The live factors which would have to 
be controlled were stated as follows: 

(1) The rate at which the oil is fed to the still bat- 

terv. 

% 

(2) The temperature of the oil fed. 

(3) The rate of firing the stills. 

(4) The rate of withdrawing the undistilled oil. 

(5) Pressure or vacuum under which the oil was 
distilled. 

The relation of these various factors to the problem 
and the wav in which each of them caused a variation 
is most important, and because there were so many 
interdependent factors to control it was a practical 
impossibility to produce a uniform product by simple 
distillation: The petroleum distiller could not practi¬ 
cally control all of these factors at once, and conse¬ 
quently made no attempt to do so. On the contrary, 



I 

lie was put to the necessity of separating the!various 
oil fractions into a large number of sub-fractioijs which 
he sorted and reblended in order to obtain his !finished 
products (Pec. page 28, lines 35 and 36). 

PROBLEM OF THE PRESENT INVENTORS. 

, 

The problem of the present inventors was [thus to 
devise a method of control applicable to continuous 
distillation of lubricating oils to maintain the qualities 
of the several products (viscosity, boiling range, flash 
point and the like) accurately at all times. This the 
inventors succeeded in doing bv devising this svstem 
of control which depended on the control of only two 
factors. In this system the rate of firing, the rate of 
supplv and withdrawal of the oil could varv widely 
without in any way influencing the character and qual¬ 
ify of the oil distillates. The products would remain 
constant in quality over long periods of time and this 

tli ease, 
the ac- 


control could be maintained practically and wi 
The control of this system depended only on 
curate control of two pressure factors. Pressure is 
extremely easy to regulate with a high degree of ac¬ 
curacy. (Rec. page 28, line 29.) 

CONDENSING AND SUPERHEATED VAPORS 

COMPARED. | 

At this point it is desirable to make an explanation 
and a distinction which is of the greatest importance 
in understanding the present invention, namely, the 
distinction between superheated and condensing va¬ 
pors, and the different results that are obtajined in 
heating with these different types of vapors. Tljiis mat¬ 
ter has been treated in the statement of evidence page 
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29 of the,record, lines 17 to 30, but the matter is ad¬ 
mittedly difficult to understand and of so great impor¬ 
tance in this case that it is believed that more space 
should be devoted to it here. 

In conii|ection with this explanation, the Court’s at¬ 
tention is, directed to a diagram which is printed as 
Appendix, B of this brief. On the diagram, tempera¬ 
ture is laid off on the vertical scale to the left side of 


the page in Fahrenheit degrees. Along the horizontal 
line at the bottom of the page we represent quantities 
of heat in British thermal units (B. T. U.). If 1 lb. of 


water is heated from 32° F. to 


212 ° 



under atmo¬ 


spheric pressure the temperature rises slowly along 
the line marked “Atmospheric” (atmospheric pressure 
line) on the diagram. At the temperature of 212° F., 
marked by the point X, the curve suddenly becomes 
horizontal and continues so until a point marked Y is 
reached. Between points X and Y it will be noted that 
the addition of heat does not raise the temperature of 
the material. The heat from the point X to the point 
Y is used to convert the water into steam and is termed 


“latent he^t for the reason that its addition does not 
make any change in temperature. 

There is a sharp break in the line again at the point 
Y and further addition of heat produces an increased 
temperature. The additional heat now added is termed 
superheat or sensible heat, in contrast to latent heat 
because an increase in temperature is caused in pro¬ 
portion to the amount of heat added. The point Z on 
the diagram represents steam which is superheated to 
300° F. 


If water is boiled at 212° F. and the steam produced 
is drawn ofjF, we have steam in a condition represented 
by the point Y on our plot, and it is in a condensing 


state. It is not superheated. If we bring this steam 
in contact with a cool surface, heat is abstracted but 

i 

the temperature of the steam does not immediately 
decrease. As the heat is withdrawn, condensation of 
water occurs and the path followed is the [line Y— 
X on the diagram. At the middle point between X and 
V, exactly one-half of the steam which we had is con¬ 
densed as water, but the temperature of hotli the water 
and the remaining steam is still 212° F. because ive 
have extracted only a part of the latent lieat\. When 
the remaining portion of the latent heat is withdrawn, 
the material has again reached the point marked X on 
the diagram and we have no longer any steam but only 
water present and the temperature is still 212° F. All 
of the latent heat has been withdrawn and further with¬ 
drawal of heat will cause the temperature of the water 
to decline. 

Thus boiling and condensation are complementary 
processes: the one is the reverse of the other. If we 
boil water at 212° F., there is no change in jempera- 
ture until the last drop of water is evaporated, and on 
the other hand, if we condense steam at 212° F. the 
same temperature is maintained until all of it has been 
condensed into water. 

Suppose we take steam at 212° F. (Y on our dia¬ 
gram), and heat it to 300° F., which would Ife repre¬ 
sented by the point %. The steam is then superheated, 
and if we bring it into contact with the cool surface 
we first observe that the temperature of the steam de¬ 
creases in proportion as the heat is removed, [and fur¬ 
thermore, that no condensation occurs until we again 
reach the point Y; of course, by this time ive have 
withdrawn all of the superheat and we ag^in have 
saturated or condensing steam. 


8 


In the above explanation, water has been used as 
the illustration because everyone is familiar with the 
fact that water boils at 212° F. at ordinary pressure. 
If the vaporization had been conducted under pres¬ 
sure above atmospheric, the curve would have been 
different, sav as indicated bv the dotted line marked 
“Pressure" and similarly, if the vaporization had oc¬ 
curred under vacuum, the process would have been 
the same, but would have been indicated bv the second 
dotted line marked 44 Vacuum” on the diagram. 

The relations indicated above are not peculiar to 
water, but would be the same for any 44 pure” liquid; 
that is to say, any liquid which is not a mixture. (Rec. 
page 2D, lines 2b to 30.) Exhibit 5 (Rec. page 161) 
shows the particular relation of pressure and temper¬ 
ature for mercury. The boiling temperature of vari¬ 
ous materials, of course, differs, but in each case there 
is a unique relation between pressure and tempera¬ 
ture, in the region of the condensing state; that is to 
say between points X and V. There is no such rela¬ 
tion, however, between pressure and temperature in 
the superheated region lying beyond the point Y. In 
other words, the essential point to be noted from the 
above discussion is that for any pure liquid such as 
water, mercury or the like, if we obtain if in a con- 
densiny state, the temperature map be fixed by ad¬ 
justment of the pressure and during the withdrawal of 
the Jati'nt heyt, the temperature of this vapor icill re¬ 
main absolutely constant. This is not true if the vapor 
is superheated, but only if it is in a condensing state. 

As will be seen from the chart, cooling of super¬ 
heated steam at 300^ pnnndn pre ? *mro . that is, trans¬ 
ferring its heat to another medium, until the 
is reduced to ^ a t mospheri c as at point Y, will yield 


v since 

1/ 

hat of 
atmos- 


about 50 British Thermal Units of heat with contin¬ 
ued change of temperature, while utilizing the same 
amounts of condensing steam as a heating metjium so 
as to change the steam to one pound of water will yield 
about 1150 British Thermal Units at a constaht tem¬ 
perature as above stated. Use of condensing steam 
therefore provides a large reservoir of heat un|ts at a 
constant temperature and the temperature of pie en¬ 
tire “reservoir'' may be changed by merely changing 
the pressure, as by adjusting a valve—for instance one 
of the valves “B” of Plaintiff’s Exhibit No. 3 |(p. 159 
of record). 

The same principle applies to mercury vajlor but 
the “reservoir” is smaller per pound of mercur 
the latent heat of mercury is smaller than i 
water. The temperature of mercury vapor at 
pheric pressure is 674° F. as compared with 2l2° for 
steam. 

From this explanation the vast difference tetween 
vapors in the condensing and superheated states can 
be appreciated. This is the basis of one of the im¬ 
portant features of the present invention. Condens¬ 
ing mercury vapor is used and provision is made for 
controlling its pressure at the point where the heat 
is utilized. Latent heat of the vapor is thus employed 
in heating the oil to be distilled and an absolutely con- 
stant temperature is maintained by merely controlling 
and adjusting pressure. This is utterly impossible if 
a superheated vapor is employed instead. 

THE PRESENT INVENTION, DESCRIPTION. 

In the application Serial No. 551,300, which was 
filed by the inventors Howard, Lewis and Noel, and 
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which comprises the appellant's Exhibit Xo. 1 (Rec. 
pages 45 to, 63) there is a full description of the pres¬ 
ent invention and of its operation. The invention is 
also briellv described in the statement of evidence on 
pages 30 to 33. In the following discussion the Court 
is directed to Figure 14 of the above-mentioned appli¬ 
cation reproduced on page 157 of the Record. 

This is a diagrammatic view of the apparatus show¬ 
ing a three still battery for distilling lubricating oils. 
It also shows the boiler for generating the mercury 
vapor, pipe*} for conducting this intermediate heating 
medium from the boiler to the still, and the auxiliary 
equipment. For the details of the various pieces of 
apparatus, such as the still or the mercury boiler, it is 
necessary tq look at the other drawing filed with the 
application (Rec. pages 151 to 159). But the present 
invention deals not with any specific apparatus but 
with the method, and the other drawings are not really 
required. Exhibit 3 in the present case is Figure 14 
of the application, and this alone should be sufficient. 

Referring, to this exhibit, the square marked 
“boiler” is the point at which the mercury vapors are 
generated. The stills are so marked on the drawing 
(Rec. page 159). A pipe 75 carries mercury vapor, 
which is, of course, in a saturated or condensing state, 
from the mercury boiler, by means of a pipe with three 
branches: 33, 33a and 33b—one for each of the three 
stills in the battery. Each of these pipes is provided 
with a valvej marked B on the exhibit. It should be 
understood that mercury vapor is not brought into 
direct contact with the oil in the still but is passed 
into a vapor space around a nest of tubes through 
which the oil passes. The mercury vapor is thus in 
thermal contact, but not in direct contact with the oil. 
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This is readily shown in some of the other drawings 
of the application referred to, particularly Fig. 7 (Rec. 
page 158). 

That portion of mercury which is condensed in each 

still is returned to the boiler by the three pipes, 35, 

35a and 35b, which join in a common header which 

communicates directly with the mercury boiler. 

* * 

The apparatus outlined above comprises the pri¬ 
mary heating arrangement, showing the path of the 
mercury vapor from the boiler to the still, and the 
return of the condensed mercury to the still for re¬ 
heating. 

It should be now noted that each still is provided 
with a pipe 34, 34a and 34b respectively, which are 
fitted with valves numbered 79, 79a and 79b Respec¬ 
tively. These valves and pipes are arranged to carry 
away the excess mercury over and above that, which 

* * i 

is required for the distillation. This is the wasted 
mercury heat which is so necessary for control las will 
be explained below. These latter pipes join in a pipe 
77 which passes to a condenser 78 and this condensed 
mercury returns to the boiler by a pipe 81. A safety 
valve 84 is provided in the boiler. 

The apparatus described above contains all the fea¬ 
tures necessary for the control, but the control itself 
is a method, and is not inherent in any apparatus. 
The apparatus mentioned could be used without effect¬ 
ing the control method. In other words, there is a 
separate and distinct invention between the rhethod 
and the apparatus for accomplishing the method. 

In the first place, it will be seen that the heatling is 
accomplished by mercury vapor or some other equiva¬ 
lent substance which is in a saturated or condensing 
state in contradistinction to the superheated | state. 
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The pressure of this mercury vapor is controlled by 
the joint action of valves B and 79 in each of the sep¬ 
arate stills,; in other words, these valves bring about 
the control of the pressure at the point where the heat 
is utilized. Pipe 34 and valve 79 allow for the escape 
of the excess mercury. The present drawing does not 
actually show the heating surface and one must look 
at Figure 7 (Kec. page 156) of the application to see 
the actual pipes 28 and the practical arrangement by 
which the heating is accomplished, but the heating sur¬ 
face is large in comparison to the oil volume. 


In the apparatus which has been disclosed above it 
will be seen that the inventors have introduced sev¬ 
eral new features which were not found in the old 
form of distillation equipment as it was actually used 
by refineries. Instead of the old heating method using 
direct fire, they employed an intermediate heating 
medium. This heating medium is maintained in a eon- 
densing state, that is to say, as distinguished from a 
superheated vapor. The valves B and 79 are arranged 
to enable the operator to carefully control the pressure 
of this condensing vapor at the locus of heat transfer. 
There is a proposal or provision for the continual re¬ 
inoval or overflow of an excess of the heating medium 
through the pipe 34. By excess it is, of course, meant 
a portion of the heating medium supplied which is not 
actually condensed in the zone of heat transfer. The 
drawing Exhibit 3 does not actually show the arrange¬ 
ment of the heating surface in the oil still, but it is 
stated throughout the application for patent and in 
the other drawings that this should be large in com¬ 
parison with, the volume of oil heated. (Rec. page 54, 
lines 8 to 13). This feature represented a considerable 
change from the ordinary refinery procedure, in which 


from 1/10 to 1/2 sq. ft. of heating surface |was nor¬ 
mally provided for each cubic foot of the oil to be 
heated. (Rec. page 42, lines 17 to 20.) In the pres¬ 
ent invention the inventors recommend at leas:; 8 sq. ft., 
and preferably from 20 to 25 sq. ft. of heading sur¬ 
face for each cubic foot of the oil to be used.! (Supra, 
and also page 42, lines 12 to 16.) 

The still is adapted for operation under 
atmospheric pressure or vacuum, as appeaij 
original description in the patent applicaticj 
pages 32 to 35.) 


a sub- 
s in the 
n. (Rec. 


OPERATION—HOW CONTROL IS EFFECTED. 

■ i 

Let us now see how the operation is conducted and 
how cont rol is effected. We will use a single still, and 
after tiring the mercury boiler, the oil is starred flow¬ 
ing through the still. We cannot control the ieed rate 
very accurately, but let us aim at a rate of 10(j) gallons 
per hour. In order to get a distillate of the proper 
flash, viscosity and the like, we must vaporize or distill 
50 gallons of the oil and pump out the 50 remaining 
gallons of residue. That will be the normal operation. 

The mercury vapor has now begun to flow through 

the boiler and passes around the tubes through which 

the oil flows. It gives up its latent heat toi the oil, 

and a portion condenses and runs back to thb boiler, 

. i 

that is to say, the major portion of the mercury is 
condensed, but we must not forget that the mifror por- 
tion always flows through the pipe 34 to a cotidenser, 
and thence back to the boiler again. When the proper 
temperature—say about 575° F.—is reached we should 
be close to the normal operation, and the still -\i r ould be 
said to be “on stream”. The mercury vapor jvill now 
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be adjusted by pressure control with valves B and 79 
so that its temperature is from 10° to 60° F. above the 
oil temperature (Ree. page 31, line 10), and thus there 
is no possibility of heating the oil to so high a tem¬ 
perature as to cause decomposition. So far we have 
brought the still to the normal condition, and the 
problem is to keep it there continuously during the run 
without variation of the per cent of oil distilled or 
quality of distillate. 

At this point we may well introduce Mephistopheles, 
the trouble maker. He has a variety of forms, but all 
of these are different types of the uncontrollable vari¬ 
ations which caused so much trouble with the old type 
of continuous distillation. (Rec. page 28, lines 21 to 
29.) These variations are uncontrollable changes in the 
rate of firing, the rate of feed, the temperature of the 
feed and the rate of removing the undistilled oil. 

Under normal conditions of operation there is a feed 
rate of 100 gallons an hour, and 50 per cent of this is 
distilled to give a distillate of the proper quality. In 
order to distill 50 gallons of oil per hour there is, of 
course, a definite requirement of heat. In other words, 
a definite and certain amount of mercury vapor must 
be condensed. 


Let us suppose that the feed rate suddenly increases 
to 105 gallons an hour. It is immediately obvious that 
more heat would be necessary to distill this oil than was 
supplied befpre. If this heat is not available, the tem- 
perature of ,the oil in the still will gradually begin 
to decrease., The distillate will become lighter or less 

t c 

viscous in quality, the amount of it will decrease and 
the amount of the undistilled oil will become greater 
What can be done ? 
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The answer of the old oil distillation art was to 
lire the still harder, but this is too slow for a method 
of control, (1) because the heating surface is very 
smail, and (2) because the still furnaces were large 
and lilled with great masses of incandescent brick 
work. Naturally it takes time to change the tempera¬ 
tures of this large body of brick, and no adjustment 
of the fire could possibly make itself felt in the tem¬ 
perature of the oil in the still for many minutes. This 
temperature of the still must go down, and the uni¬ 
formity of the operation and the product is lost. In 
a word , the old system lacked sensitivity, which is the 
essence of any control tact hod. 

In the system which we are now operating, there is 
always an excess of mercury vapor which normally 
flows through the pipe 34. When the need for the 5 
per cent increased amount of heat becomes evident 
an equivalent amount of this excess mercury is auto¬ 
mat icallv condensed and the remainder of the excess 
will continue to flow out as it did before. Recall that 
in our still we have provided a large amount of heat¬ 
ing surface, preferably 20 to 25 sq. ft. for each cubic 
foot of the oil, and this is of course perfectly adequate 
to pass the required heat into the oil practically nstan- 
taneouslv. Furthermore, this mercury is in !a con- 
densing state and the heat withdrawn is latent heat 
so that the temperature will remain constant , ^o long 
as we control pressure. There will be no chang^ what¬ 
ever in the temperature of the mercury vapor iji spite 
of the fact that 5 per cent more of it is being con¬ 
densed than occurred before (Rec. page 32, lines 1 to 
10). This is in sharp contrast with what would have 
occurred if instead of condensing vapor a superheated 
vapor had been used. 
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Note then, that the system provides (1) the neces¬ 
sary excess heat just when it is needed, and (2) that 
it is instantly available at the very point where it is 
required. If more heat is required the operator could 
quickly adjust valves B and 71) so that more mercury 
could flow] from the boiler, and it could be fired up 
harder if required but so long as we have the excess 
mercury flowing through the pipe 34 it is not nec¬ 
essary to adjust the firing of the boiler. The ad¬ 
justment of these valves B and 79 is used to main¬ 
tain the pressure of this condensing mercury at a con¬ 
stant value within the heat zone, and in this way its 
temperature remains absolutely constant. The net 
result is that this change in feed rate is not felt in the 
still at all. The amount of distillate was 50 gallons 
an hour before the change occurred. It would now be 
52 1 •» gallons an hour, and thus would remain exactly 
the same proportion of the original oil as it was be¬ 
fore. Its viscosity, flash and the like would there¬ 
fore remain substantiallv constant and there would be 
no possible objection to the slightly increased amount. 
It is quality that we w’ish to control. 

EXCESS MERCURY ALWAYS AVAILABLE. 

It is of particular importance to understand the dis¬ 
tinct function of the mercury that ahcaj/s flow’s through 
tlie pipe 34. This may be expressed as a mathematical 
equation as follow’s: Total heat in mercury from the 
mercury boiler - heat required for distillation f ex¬ 
cess or wasted heat. 

If there is a sudden demand for an excess of heat as 
in the illustration we have used above, the third term 
in the equation decreases to make up for this excess, 
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and on the other hand, if the heat requirement sud¬ 
denly drops as for example, if the temperature of the 
oil fed to the still suddenly rises, then the amount of 
excess mercury increases by an amount equal j or cor¬ 
responding to tiie decreased demand. 

We may regard the body of mercury vapor in the 
heated (but not superheated state) as a sort of fly 
wheel which stores up and dispenses the energy of the 
heating system, when energy is needed, in mjich the 
same way as the engine fly wheel stores up mechanical 
power. This “fly wheel”, the body of mercur\j vapor, 
always in excess of the possible requirements! as de¬ 
scribed, contains enough heat to distill the oil to the 
desired extent, without change in the temperature of 
the mercury vapor. Some of the vapor is condensed, 
of course, liberating its latent heat thereby, for the 
distillation of the oil. But not until all of the mercury 
vapor is condensed, the fly wheel loses all its }aiomen- 
tum (applicants provide that this shall not happen), 
will there be any change in the temperature of the mer¬ 
cury vapor. Therefore the oil is subjected to constant 
heat conditions over long periods, a result previously 
unknown in the distillation art. 

If we take another example as to how the adjusting 
function sets itself up, we might assume that the feed 
rate of oil dropped from 100 to 90 gallons an hour. 
It will then be noted that we are currently supplying 
too much heat in the mercury. In the old forni of dis¬ 
tillation where the heating gases were at an extremely 
high temperature say of 2000 to 800° F. (Rec. page 29, 
lines 7 and 8), such a change would product an in¬ 
creased temperature within the still and would cause 
more than the 50 gallons of oil to be distilled and per¬ 
haps even cause decomposition. The distillate would 
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be heavier than desired, and the variation would in 
general be in the other direction from that which we 
illustrated previously. In the present operation, how¬ 
ever, the only effect is that the amount of mercury 
vapor passing through pipe 34 is increased from the 
normal to perhaps 10 per cent more. The temperature 
of the mercury vapor in the heating zone would not 
vary at all because the mercury pressure would be held 
constant and the temperature of the oil undergoing dis¬ 
tillation remains perfectly constant. This is because 
the temperature of mercury vapor is only 10 to 60° F. 
above the oil itself, and therefore it cannot raise the 
temperature of the oil more than a minute degree and 
the change is so slight as not to be felt. 

It would seem to be useless to multiply the ways in 
which each pf the variations would be corrected. We 
might assume for example, that the heating of the mer- 
eurv boiler is not uniform. In fact, it is extremelv diffi- 
cult in any jcase to heat a boiler and maintain a con¬ 
stant pressure in this way. Anyone familiar with a 
commercial boiler plant has noticed that the pressure 
gauge is continuallv swinging back and forth. In the 
old still systems just such variations were certain to 
occur. In the present system such variations are com¬ 
pletely ironed out because the heat is applied to the 
heating medium, namely, to the boiling mercurv, and 
in passing through the valve marked B the small 
variations in boiler pressure and temperature will 
be immediately ironed out, and there will be an ex- 
tremely constant temperature and pressure main¬ 
tained in 1 he heat exchange zone. If there were no valve 
B at this point and the whole mercury system was un¬ 
der the same pressure throughout, variations in heat¬ 
ing would be transmitted and magnified through the 
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system, (Rec. page 32, lines 11 to 28), but by using 
valves B and 79 as is stated before these small varia¬ 
tions are smoothed out, the pressure in the heatjing zone 
is accurately maintained. This is suffieienj with a 
condensing vapor to insure an absolutely Constant 
temperature. 

The operation of the system could be illustrated to 
show the effect of the variation in the withdrawal of 
the oil from the various stills, but it is believed that 
this is not required in view of previous illustrations. 
In every case the system operates in exactly tjhe same 
manner so as to smooth out the variations and to pro¬ 
mote uniformity. (Rec. page 32, line 40 to page 33, 
line 4.) 

i 

The point of all of these illustrations is that the mer¬ 
cury vapor must be supplied in excess of that required 
merely for the heating, that is to say, a portion must 
always be flowing through pipe 34. (Rec. page 33, 
lines 4 to 6.) One of the witnesses, Dr. Lewis, testi¬ 
fied that this represented a waste of heat and that from 
a narrow economic point of view it would j be con¬ 
demned (Rec. page 32, lines 32 and 33), but lid showed 
in the way we have demonstrated above thak it was 
absolutely justified because control depended ppon this 
factor. It was, in other words, the price paid for the 
extreme accuracv of control. 


LOWER COURT MADE NO FINDINGS IN THESE 

FACTS. 

Tt is desired to remind the Court again at tljiis point 
that in the decision of the Lower Court there [were no 
findings of fact as to the mode of operation of the 
prior art processes nor of the present system for con¬ 
trolling distillation. The Court totally ignored the 
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important features which differentiated the new 
method froip that customarily employed in oil distilla¬ 
tion. 


PRACTICAL TEST OF THE INVENTION. 

It is indeed fortunate that Dr. Lewis was able to ac- 
tuallv demonstrate the value of this system of con- 
trol, and in his testimony at page 72 of Volume I, of 
the full Transcript, he recounted some tests and their 
results. These tests were carried out at the Massachu¬ 
setts Institute of Technology, Cambridge, Mass., under 
the direction of Dr. Lewis, who is professor of Chemi¬ 
cal Engineering at that institution. He explained that 
the runs were made by young men of no experience in 
oil distillation and the results are included in Exhibit 
6 . 

The runs were made in a small still operating on 
the principles of the present invention, and in the 
tests the feed rate was purposely varied so as to see 
what its effect would be on the uniformity of distilla¬ 
tion. As we have previously noted, feed rate as well 
as firing rate, had a vast effect on distillation in the 
ordinary or conventional still batteries. The initial 
feed rate (Run marked 9) in these tests amounted to 
8.76 cc. per minute, and 49.3 per cent of the oil was 
distilled to obtain a viscosity of 167 seconds Savbolt 
at 100° F. This mav be taken as the normal. Mer- 
curv vapor pressure was controlled at 309.5 mm. of 
mercury which corresponded to about 590° F., and the 
vacuum under which the oil was distilled was also held 
uniform. (Rec. page 33, line 20 to page 34, line 20.) 

After the operation started and the above normal 
conditions had been obtained, the feed rate was sudden¬ 
ly raised 2V> times (Run Xo. 10, Exhibit 6, Rex?, page 
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163), but there was no appreciable change whatever in 
tlie rate of distillation or the quality of the distillate 
obtained. But this was, as the saying is 16 only the be¬ 
ginning." The feed rate was then increase^ fivefold 
without, any substantial change in the per cept of oil 
distilled or in the distillate quality (Run 15). i The ac¬ 
tual test figures show that there was a change jof about. 
2 per cent in the percentage of oil distilled and about 
11 seconds difference in the viscosity of the product. 
This is really a remarkable experiment, shoeing defi¬ 
nitely that the control is effective over a wide range, 
and that it actually operates in practice not in the 
hands of experts, but when used by two young men 
without previous experience in this field. 

Dr. Lewis also illustrated the fact in oni of his 
runs that after the capacity of the still was exceeded, 
the control was lost. This would be accomplished, of 
course, when there was no excess mercury flowing 
through the valve 79. After the feed rate had increased 
by about 8 times the normal (Run 13), such a condition 
was reached and the percentage of distillate suddenly 
dropped off to 38.9 per cent while the distillate vis¬ 
cosity dropped to 132 seconds. (Rec. page 163.) This 
is illustrated at Run 13 which shows how sharp the 
change is between the “conditions for control” and 
loss of control. 

In terms of actual petroleum still practice, this va¬ 
riation in the feed rate is far greater than wo|ild nor¬ 
mally occur. There is no reasonable expectation that 
a feed rate could not be kept constant within tile range 
of say 10 or 15 per cent. In spite of variation, how¬ 
ever. the system operated successfully so loni as the 
requirements laid down by the inventors were met. As 
soon as that important feature, the waste of ihercury 
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vapor was lost, control was sacrifice!. (Roc. page 33, 
lines 34 to 40.) 

It should be carefully noted that in this operation 
onlv two factors actually were maintained at a con- 
stancy: First, the pressure of the condensing mercury 
in the oil still, that is, at the place where the heat was 
utilized: and secondly, the vacuum on the oil itself. 
Control of these two factors alone completely did away 
with the necessity of even attempting a close control 
of the firing rate, oil temperature or feed rate. This 
test demonstrates that the method is successful and it 
is practical. (Rec. page 34, lines 39 to 41.) 

TESTS WITH SUPERHEATED STEAM. 

It will not be out of place here to mention Dr. Lewis’ 
other tests. The Patent Office has taken the position 
that there i,s no invention in the use of mercury vapor 
in place of steam, and therefore Dr. Lewis performed 
a few experiments in which steam was used. These 
runs are 20 to 23 (Rec. page 163). Comparing these 
results with those already obtained will bring the 
differences into high relief. Dr. Lewis testified that 
the oil and the conditions of heating were substantially 
the same as in the prior case, but instead of using con¬ 
densing mercury vapor, steam was used. (Rec. page 
34, lines 3 to 15.) In order to obtain distillation, con¬ 
densing steam, of course, was out of the question be¬ 
cause it did not provide a sufficiently high tempera¬ 
ture, and superheated steam had to be used. The tem¬ 
perature of the steam was 790° F. and factors were 
adjusted so as to obtain 50 per cent distillation rate to 
compare with the prior experiments. When the feed 
rate decreased by 40 per cent, there was a change of 
11 per cent in the amount of distillate and a corre- 
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spondinglv great change in the quality of thle distil¬ 
late, Run 21 (Rec. page 163). In changing tjhe feed 
rate by 57 per cent, the change in the amount! of dis¬ 
tillate was 25 per cent, Run 22 (Rec. page 163j). 

COMPARISON OF TESTS. 

The two series of experiments may be compared in 
the following table: 

% Feed Rate Distillate 
Operation Change Quality Change 

Mercury vapor 500% 2% variation 

Superheated Steam 40% 11.8% increase 

Superheated Steam 57% 25.0% increase 

One mav sav with assurance that the first series of 
• • 

tests, namely the condensing mercury vapor, gave a 
remarkable degree of control absolutely independent 
of feed rate within the limit of the invention, and that 
in the second, with superheated steam, there was no 
control whatever. In the first experiments, the change 
in feed rate was compensated for by the system itself 
in a substantially automatic manner, so that itniform 
results followed irrespective of feed rate variation. 
Control is not dependent on feed rate. In thej second 
runs, feed rate variation caused wide variations in the 
yield and quality of the distillate, and it is clear that 
change in feed rate makes itself immediately felt, on 
distillation rate and quality. Dr. Lewis was careful 
to state that the distillation proceeded quite smoothly 
with superheated steam, but that there was no accu¬ 
racy of control or uniformity. (Rec. page 34, l|ines 16 
to 20). The Court’s decision made no comnjent on 
this practical demonstration of the effectiveness of the 
present invention and the difference between it and 
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the method in use. Certainlv this is not onlv worthv 

r * * mt 

of mention, but we submit that it is sufficient to prove 

the novelty and invention in the application now before 

vour Honors. The tests definitelv show that steam is 
•/ * 

not the equivalent of mercury vapor. 

COMMERCIAL IMPORTANCE OF THIS 

INVENTION. 

In his testimony Dr. Lewis said that so far as he 

knew the Standard Oil Company (X. J.) did not use the 

present invention but this should not weigh against 

the manifest commercial importance of the invention. 

Evervone is familiar with the widelv advertised 
% * 

“mercury-made” oil of the Sun Oil Company. It is 
not a matter of record, supported by evidence here, 
but it is true and well known that this Company is 
very much interested in this invention, so much so that 
a contract has been made between that Company and 
the Standard Oil Development Company under which 
Twenty-five Thousand Dollars ($25,000) has been paid 
for an option on the application 551,300 if it should be 
allowed, at a total price of Seventy-five Thousand Dol¬ 
lars ($75,000). 

DEFENSE OF THE COMMISSIONER OF 

PATENTS. 


In defense to this suit the Commissioner has cited 
several United States patents which he alleges disclose 
the invention as embodied in the claims at bar. We 
will examine each of these patents separately and then 
consider the effect of their combination. 
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DEAN PATENT U. S. 342,500. 

The disclosure of this patent was evidently consid¬ 
ered very important by the Lower Court. Thje second 
finding of fact is devoted to this particular patent. It 

shows distillation of hvdrocarbons in a baitterv of 

* * 

continuous stills connected by pipes through 'vjvhich oil 
is circulated, and the stills are heated with syeam. 

The patent bears a date of 1886 which is a long time 
ago, and so far as indications go, it has madb no im¬ 
pression on the petroleum industry. The patentee at 
no place in his disclosure says whether he was| employ¬ 
ing condensing or superheated steam. He (floes not 
disclose the idea of controlling temperature of the 
steam by adjustment of its pressure. From the dis¬ 
cussion above, it has been made clear that the control 
of temperature can be effected by controlling^&n^ 6 ^ 
pernture only if steam is in a condensing state. 


DEAN CONTEMPLATED SUPERHEATED STEAM. 

There can be no doubt that Dean did not contem¬ 
plate the use of condensing steam for the sinjple rea¬ 
son that even so late as 1922, condensing steam was 
not available at temperatures sufficiently elevhted for 
the distillation of lubricating oils. (Rec. page 40, lines 
18-21.) Dr. Lewis in his testimony said that 
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the highest boiler pressure available in that industry 
was 350 lbs./sq. in., and that this pressure would pro¬ 
duce condensing steam at a temperature of about 
430° F. Furthermore, he said that the minimum tem¬ 
perature required for distilling lubricating <bils was 
about 550° F. (Rec. page 29, lines 30-42.) This is at 
least 150° F., higher than condensing steam at 350 
lbs./sq. in. or in other words, it would be necessary to 
superheat the steam produced at 350 lbs./sq. iii. before 
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it would reach a temperature high enough to distill 
lubricating, oils. Thus we see that it would be utterly 
impossible to use condensing steam. Its temperature 
would not be high enough for the purpose. 

I)r. Brooks, the second witness, gave testimony to 
the same effect. He said that in 1886 the maximum 
steam pressure which would have been available to 
Dean was 250 lbs., sq. in. and this meant that a tem¬ 
perature of 400° F. was the maximum available with 
condensing steam. He also said that this would hardly 
be sufficient] to distill the lightest or gasoline fractions 
from crude petroleum. He corroborated the previous 
testimony that in 1922 (the time of the present inven¬ 
tion), the highest temperature and pressure for con¬ 
densing steam was 431° F. and 350 lbs./sq. in. (Rec. 
page 40, lines 22-36.) 

These facts were not only brought out bv the oral 
testimony, but were supported by exhibits. Thus ex¬ 
hibit Xo. 10 represents several pages from a book on 
steam power plant engineering by one of the great au¬ 
thorities, George F. Gebhardt. He says, “The stand¬ 
ard type of, boilers described in the preceding para¬ 
graph are seldom designed for pressures exceeding 
250 lbs./sq. in. A few installations have been made 
with working pressures as high as 350 lbs./sq. in., but 
it is doubtful if that pressure will be exceeded without 
considerable 1 modification in basic design.” Likewise, 
Exhibit 11 represents several pages from Kent’s well 
known mechanical engineering handbook. He gives the 
pressure for large plants as 350 lbs./sq. in. and adds 
that average plants used pressures of 200 to 250 
lbs/sq. in. 

From this overwhelming testimony, w’e must take 
it as conclusive that Dean did not and could not have 
contemplated the use of condensing steam for dis- 
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tilling the hydrocarbon oils because such pressures re¬ 
quired temperatures which can not even today be pro¬ 
duced with saturated steam. It is perfectly clear that 
he must have intended to use superheated ste&m, and 
in that case it is clear that he did not heat thq oil by 
means of the latent heat of the steam, but on the con¬ 
trary he must have used superheat. That b^ing the 
case, the disclosure of Dean would be fundamentally 
lacking in one of the most important features of the 
present case; that is, the use of condensing vajtor and 
the control of its temperature by adjustment of pres¬ 
sure. 

The runs with superheated steam which Dr.j Lewis 
made, accurately reproduced the Dean process! as ap¬ 
plied to a single still. The vast difference between the 
results of this process and the present invention have 
been fully demonstrated above. 

FIELD PATENT 1,619,660. 

1 

The third finding of fact in the Lower Courtis deci¬ 
sion, devoted to the Field patent which is said jto dis¬ 
close a method and apparatus for heat-treating, (adapt¬ 
ed to hydrocarbons, using mercury vapor as a lleating 
medium. This is a clear instance of where the Court’s 
finding of fact was inadequate. The appellant agrees 
that Field shows this, but at the same time believes 
that the disclosure is totally inadequate to meet the 
present invention. 

FIELD DOES NOT DISCLOSE THE DISTILLATION 

OF PETROLEUM. 

In the first place, this patent, No. 1,619,660 dojss not 
disclose a process for distilling lubricating oil.| Dr. 
Brooks read from the specification of this patent the 
various types of materials which Field intended tb use, 
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distilled, nor is there means for withdrawing the un¬ 
distilled residue. Furthermore, the only materials 
which Field mentions in his specification are simple 
compounds which are characterized by definite boil¬ 
ing temperatures. The distillation of such materials 
does not present the difficulties of separation and frac¬ 
tionation which are encountered when distilling such 
complex mixtures as petroleum, and care should be 
taken not to read into Field’s disclosure changes or 


ideas which are required to 


adapt its use for materials 


that the inventor clearly did not contemplate using. 


Continuous distillation is fundamentally 

* 


different 


from batch, distillation. The present process of con¬ 
trol, while particularly adapted to continuous distilla¬ 
tion, has no relation whatever to a batch process such 
as might he accomplished with the Field equipment. 
In the batch process, the material to be distilled is 
charged into the still and heated. The temperature 
rises continually throughout the entire course of the 


distillation. Each fraction of the material is distilled 


when its boiling temperature is reached, and thus a 
continuous rise in temperature is required during dis¬ 
tillation in order to first bring off the lower boiling 
products and to remove successively the next higher 
boiling products. The very nature of the batch process 
prohibits the use of the present invention. It will be 
remembered that the point of the present invention 
was to provide a means of maintaining an accurate 
and close temperature throughout the process. Does 
it appear reasonable that Field, who does not disclose 
a continuous process, could have contemplated a meth¬ 
od applicable only to the continuous type of distilla¬ 
tion? It must be remembered that the present process 
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is not applicable to the batch operation, which Field 
actually does show. 

In continuous distillation, the temperature c\i each 
still should be held constant throughout, and the meth¬ 
od of the present invention is applicable only tjo such 
a process, but it is clearly not applicable to batbh dis¬ 
tillation even of petroleum for the reason that in that 
type of operation, temperature must inevitably be 
raised continually throughout the course of tin} proc¬ 


ess. 


FIELD DOES NOT DISCLOSE THE FEATURES OF 
THE PRESENT INVENTION. j 

Certain features of the present invention are jotally 
absent from the Field disclosure. In the first jplace, 
a glance at the kettle shown in either drawing, lfigure 
1 or Figure 2, will show that he did not intend io em¬ 
ploy a large ratio of heating surface in comparison 
with the volume of the material to be heated. This 
feature of the present invention represented a marked 
change from conventional practice, and the impor¬ 
tance of this provision has been demonstrated above. 
It is one of the features which makes the control meth¬ 
od sensitive, and as we know, sensitivity is of t^ie es¬ 
sence of a control process. 

In the second place, Field does not indicate that an 
excess of mercury vapor must continually flow dut of 
the heating zone. It is true that he shows a pipe 
marked 17 in Figure 1, which he savs is to carrv such 
mercury as is not condensed in the kettle, but this is 
not a disclosure of the necessity of always providing 
such an excess. Field uses this pipe as a sort!of a 
safety device, but apparently did not contemplate its 


use as a control feature. If he had contemplated this 
feature, then undoubtedly, he would have said that 
mercury vapor must always be flowing through the 
pipe since that is essential to the control. 

The Court is requested to recall at this point that 
the present invention is a method of control, and as 
such is clearly distinct from the apparatus by which 
it is accomplished. Apparatus such as shown here 
might be operated in many different ways, and for that 
reason the mere apparatus itself is not a disclosure of 
some particularly advantageous method of operating 
it. This will be discussed more fullv below. 

mf 

The final and perhaps the most important feature 
which is lacking in the Field disclosure is the control 
method itself. He does not provide the valves B and 
79 which are so important in the inventors’ control 
method. It will be recalled that bv means of these 


valves the operator is enabled to control the pressure 
of the mercury vapor at the locus of heat transfer, and 
this, according to witness Brooks was the essence of 
the present invention. (Rec. page 4*2, lines 24-26.) 

We have seen that these valves are absolutely essen¬ 
tial to control. Both of the witnesses for the appellant 
said they are essential to the present invention. (Rec. 
page 32, line 40 to page 33, line 4; and p. 39, lines 12 
to 23.) Dr. Brooks contrasted the sort of control 
which Field might obtain with that of the present in¬ 
vention, and pointed out that in Field’s equipment 
there was no excess of mercury vapor in the boiler 
over that in|the still, as would be provided in the pres¬ 
ent process. (Rec. page 38, lines 3 to 10 and lines 12 
to 14.) He found that the pressure in Field’s equip¬ 
ment would be the same throughout because of the lack 
of the valves marked B and 79 which the present in- 


ventors supply, and he said that for this reason the 
various control features would again be intetf-depen- 
dent and that the whole control would go bach to the 
firing of the mercury boiler. (Rec. page 39, lines 1-11; 
p. 37, lines 14-20.) He did not believe that the control 
such as the present inventors desired could be accom¬ 
plished with Field's equipment by means of any manip¬ 
ulation of the vacuum pump. (Rec. page 38, lines 1 
and 2; p. 43, lines 21 and 22; p. 44, line 1.) j 
There is one more point which conclusively| shows 
that Field did not contemplate the control process of 
the present invention. It has been demonstrated above 
that the use of a condensing vapor was absolutely es¬ 
sential to control. If Field had contemplated th(j pres¬ 
ent method, he must have known and appreciated this 
fact, but actually, we find that he recommends t|he use 
of superheated mercury vapor. See U. S. 1,6^9,660, 
page 1, lines 95-98. No doubt his apparatus is adapted 

on- 
the 
as 

the equivalent of superheated mercury makes ijt per¬ 
fectly clear that he did not contemplate this invention, 
which is absolutely dependent upon the use of a \vapor 
in a condensing state. j 

Thus, this patent to Field is not directed to not does 
it disclose the specific invention now claimed. The ap¬ 
paratus disclosed is not intended for nor applicable to 
the distillation of lubricating oils. The disclosure is 
lacking in several essential features, especially in the 
feature of continuous operation; the required amount 
of heating surface; the continuous waste of the heating 
medium for control purposes: the essential equipment 
for and the idea of control^the pressure of the |heat- 


for the use of condensing mercurv and no doubt lie c 
templated that it could be used in his process, but 
very fact that he considered condensing mercury 
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ins: medium at the locus of heat transfer; and finallv 
the absolute necessity of utilizing a condensing vapor. 

EVEREST—U. S. 68,426 DOES NOT ANTICIPATE 

THE INVENTION. 


The Lower Court found that this patent disclosed 

an apparatus for distilling oil, using a vacuum still 

and a superheating furnace for heating the steam 

which was used in the process. Admitting this to be 

correct, it, is submitted that it is of no consequence. 

The patentee used superheated steam, and for this 

reason the,reference is no better than the Dean patent 

which has been discussed above. The present control 

method is not disclosed nor in anv wav mentioned in 

« • 

the specification. Xo conclusion of law was apparently 
based on the use of this patent, and evidently it had no 
influence whatever on the Court’s decision. 


GRANT & MASON—U. S. 339,545 DOES NOT DIS¬ 
CLOSE THE INVENTION. 

This patent merely shows the use of a vacuum in 
connection 'with the distillation of oil. Counsel for the 
Commissioner at the hearing in the Lower Court ad- 
mitted that this was the only reason for the citation 
of the particular patent. The appellant, of course, ad¬ 
mits that vacuum distillation has been previously prac¬ 
ticed, and since the patent was not mentioned in the 
Lower Couift’s decision, it is believed that no further 
discussion is required. It certainly does not disclose 
the present invention. 

BAYLEY—U. S. 44,153 AND MASLIN U. S. 1,009,847 
DO NOT ANTICIPATE THE INVENTION. 

Both of these patents show water boilers heated by 
means of mercury. In the first patent, the mercury is 


not vaporized at all but is circulated as a liqjiid in a 
closed coil. It is heated in one portion of thi^ coil by 
a direct fire and is then conducted through tlije boiler 
in contact with the water. The liquid circulation is 
conducted by thermal syphon similar to the familiar 
hot water systems for dwellings. 

The second patent shows a system in which ipercury 
is intended to be vaporized by the fire, and th^ vapor 
is conducted through the water boiler in aj closed 
coil. The svstem is similar to Field’s jbut is 
even simpler. It shows none of the control features of 
for control, the valve control of the pressure at the 
point of heat utilization, and the like. 

In considering these patents, it must be noted that 
water is totallv different from lubricating oils: In the 
first place because it is not heat sensitive (decomposed 
by heat) at all, and secondly it is a pure substance. 
There is no necessity for accurate control in the evap¬ 
oration of water and variation does not in any wav 
change the character of the product as it docs with 
lubricating oils. For these reasons, there is no need 
for accuracy in control. 

The Court’s decision merely notes that these patents 
used mercury for heating, and then states as a Conclu¬ 
sion of law that such use would naturally suggest the 
same method for heating other materials wheji high 
temperatures were required. It is nowhere stated that 


the system is similar or identical with the present one, 
and it should be remembered that the present claims 
are limited to a specific method of heating so as to 
effect a control of a distillation process. These Claims, 
as we shall see, do not attempt to cover all foijms of 
mercury heating, and the patents do not suggest any 
of the particular features which are embodied in these 
claims. “An invention is not anticipated by earlier is- 
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suance of patents containing mere suggestions or 
prophecy of what might be done * * *” Corpus 

Juris Vol. 48, page 44. 

SUZUKI—U. S. 84,407 DOES NOT ANTICIPATE 

THE CLAIMS. 

This patent is another which was used by the defen¬ 
dant but not mentioned in tlie decision of the lower 
Court, and for that reason is believed to have had no 
influence whatever on the decision. It shows an evap¬ 
orator such as is employed for the evaporation of salt 
water. Heating* is accomplished by steam. It bears 
no relation to the present claims and is believed that it 
need not be discussed further. 


FIELD—U. S. 1,619,663. 


The Honorable Judge of the Lower Court held in 
respect to this patent— 

“The Field patent Xo. 1,619,663 is available as art 
against the Howard, Lewis and Xoel disclosure only in 
sc for as it is identical with the Field patent No. 
1 , 619 , 660 ." (Emphasis ours.) This patent was filed 
bv Field on Julv 15, 1922, after the filing date of the 
Howard, Lewis and Xoel application 551,300. It was 
supposed to be a division of the prior case which be¬ 
came U. S. 1,619,660, but as was demonstrated to the 
satisfaction of the Lower Court, it contained essential 
matter which was not disclosed in the prior application, 
and therefore, it is not a true division and was not 


entitled to the filing date of U. S. 1,619,660. For this 
reason, the Honorable Justice in his decision held that 
it is available onlv in so far as it is identical with the 
above patent. 

A close comparison of the two patents will show that 


important matter has been added to 1,619,663 which 
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docs not appear in 1,619,660. In 1,619,663 aj page 2, 
lines 80 to 84, the following statement appears: “An 
adjustably determinable uniform pressure, preferably 
below atmospheric, is maintained upon the entire sys¬ 
tem and to this end a pipe 22 is connected to t\ie catch¬ 
all * * *” The corresponding* passage in |l,619,660 
reads as follows: “A vacuum is maintained \ipon the 
entire system and to this end a pipe 22 is connected to 
the catchall * * * ” It will be seen that jthe first 

quoted passage contains an idea of adjusting jmd con¬ 
trolling the pressure which does not appear in| the sec¬ 
ond. Other points could be quoted at which there are 
differences. For example, in 1,619,663 the matter from 
line 14 to line 19 on page 3 does not appear in the 
earlier patent at all. Likewise, an additional disclo¬ 
sure on page 3 at line 40 to line 45 does not appear in 
the earlier patent 1,619,660. For these reasons, it is 
clear that the idea of control did not originate in the 
earlier patent, but first appeared in the second patent. 

The decision of the Lower Court largely rested on 
the prior decision of the Board of Appeals from the 
final rejection of the claims. This decision is (printed 
in the record from page 44 to 49, and a reading of it 
will reveal that the second Field patent 1,619,663 is 
given great importance in that decision. The Board 
quoted the passage from this patent, page 2, lines 80 
to 85 which has been quoted above, and made \he fol¬ 
lowing comment: I 

“The above statement indicates that Fie|ld con¬ 
templated using any desired absolute pressure.” 

Thev again state: 

“The reference, however, to employing adjusta¬ 
ble pressures in 1,619,60S quite definitely suggests 
the control of the temperature of the still by regu- 


latiny the pressure of the mercury vapor.” (Em¬ 
phasis ours) 

Stili further tliev wrote: 

mf 

“Hence, we fail to see that this claim is patent¬ 
able over Field 1,619,663 and Dean in view of 
Everest or Grant et al.” (Emphasis ours.) 


The Board’s decision rested largely on that portion 
of the disclosure of Field’s patent 1,619,GG3 which is 
not available as art against the application 551,300. 
Had the Board appreciated this, it can hardly be be¬ 
lieved that their decision would have been the same. 


EXAMINATION OF THE CLAIMS. 


The claims at bar are printed in full at pages 6 to 
10 of the record and are recopied for convenience as 
Appendix A of this brief. In order to shorten the 
studv of them the narrowest ones will be considered 
first. These, it will be found, have all of the limitations 
discussed above. Some of the remaining claims are 
made broader bv omitting one or more of their several 
features. 


ANALYSIS OF CLAIM 55. 

This claim is one of the narrowest and most specific 
of the claims which the Appellant seeks. For this rea¬ 
son it has been chosen for a complete analysis which 
will not be required for all of the subsequent claims. 

In the first place, the claim deals with the “ distilla¬ 
tion of hydrocarbon oil”. This oil is “ passed in a 
narrow confined stream” through a heating zone. This 
limitation is equivalent to the statement that there is 
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provided a large surface for heat transfer in| propor¬ 
tion to the oil heated. 

Within the heating zone the oil is brought! into in¬ 
direct heat transfer relation with “vapors d f a dis¬ 
tilling medium having a temperature of condensation 
from 500 to 1000° F. at pressure not exceeding 200 
pounds per square inch". This statement is some¬ 
what broader than is found in some other of th'p claims 
which are limited directly to the use of mercury vapor. 


i . 


general 
all such 


The distilling medium is further defined as n<))t "cor¬ 
rosive nor subject to objectionable decomposition”. 
The Court should remember that the applicants when 
they filed their original application did not flirectly 
limit themselves to the use of mercury vapor ljmt also 
included other materials having the same 
qualities. It is desired in this claim to include 
materials. 

The “pressure of the distilling medium vapor" is 
regulated “in the zone", that is to say, in the heating 
zone “by direct valve control of the outflow "]L This 
phrase means that the pressure at the locus <i)f heat 
exchange is controlled by means of the valve 79i 

“Overflowing distilling medium" with “ineopdensi- 
ble gas" is withdrawn and passed through a condenser 
to condense the distilling medium. This refers! to the 
wasted mercury vapor which is required for accuracy 
in control. 

“Venting the incondensible gas" and ^independent¬ 
ly and automatically controlling the pressure of the 
supply of the distilling medium", this latter phrase 
refers to the use of the valve B which enables the in¬ 
ventors to maintain higher pressure within the mer¬ 
cury boiler than in the heat exchange zone. 

Thus is will bo seen that claim 55 represents a com- 
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bination of the four important features, (1) the large 
heating surface, (2) the heating medium in the form 
of condensing vapor of defined properties. (3) the 
control of the pressure at the point of utilization and 
(4) the waste of mercury vapor for control. Besides 
this the claim is limited to operation on a specific heat 
sensitive material, namely hydrocarbon oil, and is also 
limited to a continuous type of operation. 

There can liardlv be anv doubt that this claim, nar- 
row and specific as it obviously is, contains many fea¬ 
tures which are not shown in any of the patents which 
the defendant has assembled. These patents have been 
discussed in detail, and the discussion need not be re¬ 
peated here. U. S. 1, 619, 660, does not show a con¬ 
tinuous distillation process applied to hydrocarbon 
oils in which the pressure of the distilling medium is 
controlled at the point of utilization. Furthermore, 
there is no disclosure of a continuous waste of a pro¬ 
portion of distilling medium, and lastly, the present 

control svstem is not disclosed. Bv omission of the 
* » 

valve combination B and 79 Field has definitelv tied 
himself down to the control system of the prior art, in 
other wordsj based on the fire control of the mercurv 
boiler. 

CLAIM 56. 

It will not be necessarv to analize this claim or any 
of the following so completely as above. In claim 56 
the oil is distilled so as to avoid overheating and de¬ 
composition., The distilling medium is mercury vapor 
and it is brought into heat exchange with the oil. The 
pressure of the mercury vapor is regulated at the 
“locus of liept exchange ”. The temperature of the 
vapor is to be only slightly over that of the oil, and 



the oil vapors are continuously removed atid con¬ 
densed. 

This claim is broader than claim 55 in some jrespects 
but it definitely includes the important featurd of con¬ 
trolling the pressure of the mercury vapor at tjhe locus 
of heat transfer, and as has been stated above, neither 
the Field or any of the other patents show this fea¬ 
ture. It is believed that this claim is likewise clearly 
allowable. 

CLAIM 57. 

This claim is similar to 56 but of somewhat lesser 
scope. It contains definitely the pressure control fea¬ 
ture discussed in the previous paragraph, and| in fact 
all of the other limitations of claim 55. In addition to 
this, it is further limited to the use of two distillation 
bodies, in the second of which an oil is distilled which 
is the residue derived from the first. In other words, 
this defines battery operation whereas the previously 
discussed claims are sufficiently broad to co^er the 
operation of a single still. 

I 

CLAIMS 52 AND 53. 

These claims are somewhat broader than 55, 56 and 
57, but they still must be regarded as relatively limited 
claims. Claim 52 calls for the heating of the cjil in a 
narrow stream, and the nature of the distilling njiedium 
is disclosed in substantially the same words| as in 
claim 55. The limitation of the wasting of the mer¬ 
cury vapor in order to obtain control is spec|fically 
included in the following words: “withdrawing j excess 
vapor of the distilling medium * * * from an 

upper portion of said zone”, that is to say, the heat 
exchange zone. This feature is not included in hny of 
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the prior art. Claim 53 is dependent on 52 and there¬ 
fore contains all of its limitations, but in addition in¬ 
cludes tlie step of passing the mixture of condensing 
medium and incondensible gas which is withdrawn 
from the heating zone into the intermediate portion 
of the condenser. This feature was not shown bv any 
of the prior art, and so far as the Appellant is aware, 
the defendant has applied no art whatever against it. 
It was broadly rejected along with the other claims. 


CLAIM 54. 

This claim is limited in much the same wav as 52, 
but in addition has a further limitation of the control 
of pressure by direct valve control of the outlet from 
the heat exchange zone. In other words, this means 
the operation of the valves B and 79 to control pres¬ 
sure and thereby temperature in the heat exchange 
zone. If the narrow claims 55 and 56 are to be al¬ 
lowed, as we submit they should be, it is in view of limi¬ 
tations of this sort, and there is no apparent reason 
whv a somewhat broader statement should not be 
equally allowed. 


CLAIM 35. 


This claim is in most respects the broadest of the 
claims which are presented, but it contains definite 
limitations which are distinguished from all of the 


art which the defendant has cited. The process is 
definitely one of distilling lubricating oil. It is con¬ 
tinuous in operation and the heating is accomplished 
with condensing mercury vapor in conjunction with 
large heating surface in comparison with the oil to be 
heated. While the Field patent undoubtedly shows 



the use of mercury vapor it does not show tlje large 
heating surface and does not show a continuous distil¬ 
lation process. It should be remembered in [reading 
this claim that the prime object of the invention is con¬ 
trol and that such a process is not only inapplicable 
but entirely inconsistent with a batch distillation proc¬ 
ess such as Field shows. 

In respect to this claim, the Court is reminded that 
it is alwavs extremely easy after the event to combine 
separate and distinct disclosures, such as is contained 
in the Dean and Field patents in order to anticipate 
a later invention. This is a natural tendency in our 
minds and it is necessary to make an effort to place 
ourselves in the condition of one at the time the pres¬ 
ent invention was made. Neither Dean nor Field, it 
must be remembered, controlled the distillatioi of oil 
in the way that applicants teach. There is no hint in 
the disclosure of either of these patents that thi$ could 
be possible, and specifically there is nothing in I either 
patent which would lead one to believe that ajiy de¬ 
sirable effect could be obtained bv the combination of 

* 

these features. This will be reverted to below. 

CLAIM 36. 

This claim is quite similar to the prior claim Except 
that it includes an additional limitation specifically 
to the effect that the oil is distilled under the vacuum. 

CLAIM 37. | 

This claim is likewise quite similar to 35 and 
contains all of its limitations in addition to a specific 
limitaton of the step of regulating the flow of mer¬ 
cury vapor into heat exchange relation with the toil. 
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CLAIM 38. 

In this claim all of the limitations of claim 35 are 
specifically included with the addition of a step of 
maintaining* 1 “the absolute pressure of mercury vapor 
substantially higher than the absolute pres¬ 
sure under which the oil is distilled”. 

This particular step has not received much discus¬ 
sion above. It is not of as much importance as other 
features discussed, but it is novel and useful and does 
not appear in any of the prior art. Dr. Lewis, the Ap¬ 
pellant ? s witness, stated that it was desirable to have a 
relatively higher absolute pressure on the mercury 
vapor than on the oil undergoing distillation because 
this rendered control more positive and sensitive. It 
is submitted that the claim should be allowed. 


CLAIMS 39 AND 40. 


These claims are also similar to 35, 36 and 37 ex¬ 
cept that they specifically call for battery operation 
whereas the prior claims are broad enough to cover 
the operation of a single still. The claims are limited 
to a continuous method of distillation using mercury 
vapor and a large area of heat transfer surface. Claim 
40 specifically includes the further limitation to the 
separate control of the mercury vapor to each of the 
separate stills of the battery. Both of these claims 

cover combinations which are not shown in anv of the 

* 

prior art, and it is believed that these are clearly in¬ 
ventive. 

CLAIM 51. 


In this claim the limitation of the heating medium is 
made broader than in claims 35 to 40, and in this re¬ 
spect it is similar to claim 55 which was discussed first. 
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In other respects it calls for the continuous distillation 
process, large ratio of heating surface to the! oil, the 
use of the distilling medium in a condensing sjate and 
the like. In these respects it is similar to 35^ 36 and 
37. The broad definition of the heating mediunji should 
not have any serious consequence on the patentability 
of this claim. Xo particular objection was tal^en to it 
by the Patent Office, and if the claim is patentable in 
regard to its other features as undoubtedly it is, there 
would seem to be no objection to the somewhat broader 
definition of the distilling medium. 

i 

THE DECISION OF THE LOWER COURT DiD NOT 
REACH THE REAL POINT AT ISSU^I. 

In the above discussion, we have considered the na¬ 
ture and the operation of the present invention, and 
have seen its relation to the practical petroleum indus¬ 
try. We have examined each of the patents (luted in 
the Commissioner’s defense and the claims at bkr have 
been carefully analyzed. It is clear that no one of the 
prior patents discloses all of the features of this in¬ 
vention; nor, in fact all of the features of any particu¬ 
lar claim. The Patent Office and the Court below 
sought to anticipate these claims by the combination 
of various patents, particularly the Dean patent with 
the Field patents, 

COMBINATION OF DEAN WITH FIELD IS 

IMPROPER. 

i 

The Court’s attention is particularly directed! to the 
combination of these patents. The Courts have many 
times decided that it is improper to select variqus un¬ 
related features from several different patents pr pub¬ 
lications and by joining these seek to anticipate a pat¬ 
entable combination. 
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In Imhaeuscr v. Buerk, 101 U. S’. 647, the Court 
said: 

“Where the thing patented is an entirety con¬ 
sisting of a single device or combination of old 
elements incapable of division or separate use, the 
respondent cannot escape the charge of infringe¬ 
ment by alleging or proving that a part of the en¬ 
tire invention is found in one particular prior pat¬ 
ent, printed publication or machine and another 
part in another prior exhibit, and still another 
part in a third exhibit, and from the three or any 
greater number of such exhibits draw the conclu¬ 
sion that the patentee is not the first and original 
inventor of the patented improvement. ’’ 

In Parks v. Booth, 102 U. S. 96, the Court gave the 
following reason for this rule: 

“Coinmon justice forbids such a defense as it 
would work a virtual repeal of so much of the pat¬ 
ent act as gives to inventors the right to a patent 
consisting of old elements where the combination 
itself is new and produces a new and useful re¬ 
sult.” 


The decisions have crystallized into a steadfast rule 
that where references are to be combined, at least one 
of them, which is usually spoken of as the basic refer¬ 
ence, must show the complete combination; that is to 
say, must show features corresponding to each of the 
features claim. The other patent may then be cited to 
show some single step or feature which is the equiva¬ 
lent of one or more features of the basic reference. For 
this rule, the case In re McCullom , 1914 C. D. 70, is 
usuallv cited. When 


“legitimate combination claims, * * * are re¬ 
jected on two or more references, the trend of the 
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best authorities indicates that at least one| of the 
references ordinarily should show the general 
combination claimed. * * * Then if the Specific 

features claimed and shown bv the other reference 
or references may be substituted withoujt such 
changes as require invention and perform the 
function intended the two references mav be legiti- 
matelv combined against the claim; otherwise 
not.” 

We have seen that the single patents disclos^ some 
of the features of the present invention, and it ii noted 
that the decisions of the Lower Tribunals have done 
lip-service to this rule which has been stated above in 
making the Dean patent the basic reference and reject¬ 
ing the claims on that reference in view of the Field 
patents. 

THE DEAN PATENT DOES NOT SHOW THE COM- 

PLETED COMBINATION. 

I 

In the decisions below the Dean patent is supposed 
to show the complete combination. It is admitted that 
this patent shows the distillation of lubricating oils 
by passing them continuously through a pipe wlfdch is 
heated by superheated steam, but superheated I steam 
is not the equivalent of condensing mercury. An equiv¬ 
alent has been defined as “a thing which works in sub¬ 
stantially the same way to accomplish the same re¬ 
sult, and performs the same function as the thing for 
which it is substituted.” (Ward Baking Co. v. teazel- 
ton Baking Co., 299 Fed., 208.) But we have see^i that 
superheated steam does not do the same thing tjiat is 
accomplished by the condensing mercury, and welknow 
it does not operate in the same way. With superheated 
steam heating is accomplished at the expense {)f its 
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sensible heat and for this reason the temperature of 
tlie heating’ medium declines in proportion as the heat 
is withdrawn from it. It is not possible to control the 
temperature of the superheated steam by controlling 
its pressure. Dr. Lewis’ tests demonstrated that. The 
essence of the present invention lay in the use of a 
condensing vapor so that the heating would be accom¬ 
plished at the expense of latent heat of the vapor, and 
in this way it was made possible to control the tem¬ 
perature of the condensing vapor merely by the con¬ 
trol of its pressure. Realizing these facts, how can 
we say that superheated steam is the equivalent of 
condensing or saturated vapor such as condensing 
mercury vapor? If this point is conceded, and it seems 
so obvioUjS that it ought to be conceded, the whole 
structure of the rejection falls. With the failure of 
the Dean patent as a basic reference, the case clearly 
comes under the doctrine of hnhaeuser v. Buerk, supra. 
The Commissioner lias merely brought together a col¬ 
lection of old patents, each of which shows some of the 
separate features claimed in the combination. A re¬ 
jection based on such art is improper and the claims 
should be allowed. 

COMBINATION OB DEAN AND FIELD DOES NOT 
ANTICIPATE THE INVENTION. 

Let us suppose that the Dean and Field structures 
are actually produced as a composite. It is still urged 
that this apparatus would not anticipate the present 
process. 

A process can be anticipated only by a prior process, 
but the process may be properly inferred from a ma¬ 
chine or an apparatus where the machines or other 
apparatus must obviously by its own construction per- 
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form the object in question. This doctrine was strik¬ 
ingly put by the Supreme Court in Carnegie Steel v. 
Cambria Iron, 185 U. S., 425. 

“ A process can only be anticipated by a similar 
process. A mechanical process is anticipated by 
a prior device of like construction and capable of 
performing the same function; but it is otherwise 
with a process patent, the mere possession of an 
instrument or piece of mechanism contains iio sug¬ 
gestion whatever of all the possible processes to 
which it might be adopted * * * If the mere 

fact that a prior device might be effective for car¬ 
rying on a particular process were sufficient to an¬ 
ticipate such process, the absurd result wojild fol¬ 
low that if the process consisted merely of manip¬ 
ulation, it would be anticipated by the mere pos¬ 
session of a pair of hands.” J 

In applying this doctrine to our present situation, 
even if the equipment of the Dean patent were adapted 
for use with condensing mercury vapor, still it cannot 
be justly said that this is a disclosure of the particu¬ 
larly advantageous method of operation disclosed and 
claimed by the present inventors. From the Lower 
Court’s decision, one would suppose that the claims at 
bar covered all forms of distillation with mercurv 

mi 

vapor, but we have seen that this not the case. 

The language of this Court in the case of j In re 
Wescott, 53 App. D. C. 32, is peculiarly pertiijent to 
the present case where the Court said: 

“A reading of the decisions of the thr^e tri¬ 
bunals of the Patent Office reveals that, in this 
obscure and highlv technical art, thev have reached 
a conclusion adverse to the applicant because, in 
the light of his disclosure, thev are of the view that 
anv one skilled in the art could have taken the 

m» 


50 


various references (no one of which is in itself 
sufficient) and achieved the result reached by him. 
While a post mortem diagnosis may be valuable, 
it hardlv will be denied that a timelv diagnosis, re- 
suiting in the saving of life, is of much greater 
value. There is the same difference in the rela¬ 
tive values of an original or real invention and one 
of the post mortem sort. The one involves the ex¬ 
ercise of creative genius or power, the other mere 
deductions.” 

THE PATENT OFFICE IS INCONSISTENT IN 
THEIR RELIANCE ON THE COMBINATION 
OF THE DEAN WITH THE FIELD PATENT. 

Process claims as we have seen can onlv be antici- 

* 

pated by apparatus if said apparatus is completely 
shown and if the anticipation is by a combination of 
apparatus jpatents only when one of these patents 
shows the complete combination. But we find here 
that a patent has already been issued to Howard, 
Lewis and Xoel on the apparatus shown in the pres¬ 
ent specification Xo. 551,330. Thus, it seems clear 
that if this apparatus itself is patentable, then the 
process of using it must be so, because the antici¬ 
pation can onlv be worked out on a tlieorv of the eouiv* 
alence of the apparatus. The patent issued to Howard, 
Lewis and Xoel is Xo. 1,882,606, granted Oct. 11, 1032, 
and is a division of Serial Xo. 551,330. Xo question 
of anticipation is involved here. 

It is well understood that an applicant who comes 
before this Court with a unanimous decision of all 
lower tribunals against him has a heavv burden of 
proof. Such is not the case of the present appellant. 

Only one tribunal possessed of particular knowledge 
and understanding of the art of oil distillation has 
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passed upon the merits of these claims—nanielv, the 
Primarv Examiner—and he, in his only free and un- 
controlled action, declared the claims patentable. His 
later final rejection of the claims was controlled by 
the decision of the Board of Appeals upon t}ie inter 
partes appeal, after the erroneous introductiorl of pat¬ 
ent to Field No. 1,619,663. 




CONCLUSION. 

In conclusion, it has been shown that the process of 
the present inventors seeks the solution of a problem 
which has not been solved by the prior art, and !that the 
patents cited by the Commissioner do not singly or in 


ision of 


combination disclose this invention. The dec 
the Lower Court followed the prior decisions| of the 
Patent Office Tribunals in rejecting the clainjis, par- 

^ T ith the 
ow has 
|3 is not 


ticularly on the Dean patent in combination 
disclosure of Field 1,619,660. The Court be 
perceived that the second Field patent 1,619,66 
properly available as prior art against the application 
at bar, but the Honorable Justice apparently |did not 
realize that the disclosure in that patent was tljie back¬ 
bone of the decisions in the Patent Office, andl if the 
later patent had not been used the claims would have 
been allowed. 

The Honorable Court’s consideration is solicited and 
the reversal of the decision of the Lower Couift is re 
spectfully requested. 


Philip L. Young, 

Counsel for Appellant. 


Nelson J. Jewett, 

Of Counsel . 
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APPENDIX A. 

Claims in Suit. 


“35. The process of distilling mineral oil which com¬ 
prises subjecting a body of liquid mercury to heat and 
driving off mercury vapor, flowing a stream of oil con¬ 
tinuously into and out of a confined space and dis¬ 
tributing the oil therein over a large area, flowing 
into heat-exchange relation, but out of contact, with 
the oil in said space, mercury vapor in such volume, 
and at a pressure corresponding to a temperature of 
condensation so substantially above the temperature of 
the oil, as to. effect, by heat exchange and condensation 
of mercury vapor, the vaporization of a predetermined 
fractional pgrt of the oil, withdrawing and condensing 
the oil vapors, and returning the mercury condensate 
to the body of liquid mercury. 

“3b. The process of distilling mineral oil which com¬ 
prises subjecting a body of liquid mercury to heat and 
driving off mercury vapor, flowing a stream of oil con¬ 
tinuously into and out of a conlined space and dis¬ 
tributing the oil therein over a large area and main- 
taining it under vacuum, flowing into heat-exchange 
relation, but out of contact, with the oil in said space, 
mercury vapor in such volume, and at a pressure cor¬ 
responding to a temperature of condensation so sub¬ 
stantially above the temperature of the oil, as to effect, 
by heat exchange and condensation of mercury vapor, 
the vaporization of a predetermined fractional part of 
the oil, withdrawing and condensing the oil vapors, 
and returning the mereurv condensate to the bodv of 


liquid mercury. 

“37. The process of distilling mineral oil which com¬ 
prises subjecting a body of liquid mercury to heat 
and driving off mercury vapor, flowing a stream of 
oil continuously into and out of a confined space and 
distributing the oil therein over a large area, flowing 
into heat-exchange relation, but out of contact, with the 
oil in said space, mercury vapor in such volume, and 
at a pressurej corresponding to a temperature of con- 



densation so substantially above the temperature of 
the oil, as to effect, by heat exchange and condensa¬ 
tion of mercury vapor, the vaporization of a predeter¬ 
mined fractional part of the oil, regulating the Irate of 
How of the mercury vapor into heat exchange 
relation with the oil, withdrawing and condensing the 
oil vapors, and returning the mercury condensate to 
the body of liquid mercury. 

“38. The process of distilling mineral oil whicjh com¬ 
prises subjecting a body of liquid mercury to heat and 
driving off mercury vapor, flowing a stream of pil con¬ 
tinuously into and out of a confined space aijd dis¬ 
tributing the oil therein over a large area, flowing into 
heat-exchange relation, but out of contact, with the 
oil in said space, mercury vapor in such volumje, and 
at a pressure corresponding to a temperature of con¬ 
densation so substantially above the temperature of 
the oil, as to effect, by heat exchange and condensa¬ 
tion of mercury vapor, the vaporization of a i)rede- 
termined fractional part of the oil, the absolute pres¬ 
sure at which the mercury vapor is condensed be¬ 
ing substantially higher than the absolute pressure 
under which the oil is vaporized, withdrawing and con¬ 
densing the oil vapors, and returning the mercury 
condensate to the body of liquid mercury. 

“39. The process of distilling mineral oil which 
comprises subjecting a body of liquid mercury to heat 
and generating mercury vapor, continuously flowing a 
stream of oil successively through a number of confined 
spaces and in each of said confined spaces distribut¬ 
ing the oil therein over a large area, flowing mercury 
vapor so generated directly and independently into 
heat exchange relation, but out of contact, with the oil 
in each of said spaces, and in such volume, and at a 
pressure corresponding to a temperature of concjensa- 
tion so substantially above the temperature of tljie oil, 
as to effect, by heat exchange and condensation of 
mercury vapor, the vaporization of a predetermined 
fraction of the oil in each of such spaces, withdraw¬ 
ing and condensing the oil vapors, and returning the 
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mercury condensate to the body of liquid mercury. 

“40. The process of distilling mineral oil which 
comprises subjecting a body of liquid mercury to heat 
and generating mercury vapor, continuously flowing a 
stream of oil successively through a number of con- 
lined spaces and in each of said confined spaces dis¬ 
tributing the oil therein over a large area, flowing 
mercury vapor so generated directly and indepen¬ 
dently into heat exchange relation, but out of con¬ 
tract, with the oil in each of said spaces, and inde¬ 
pendently regulating the rate of flow of the mer¬ 
cury vapor into such heat exchange relation with the 
oil in each space, the mercury vapor being admitted 
into heat exchange relation with the oil in each space, 
in such volume, and at a pressure corresponding to 
a temperature of condensation substantially above the 
temperature of the oil, as to effect, by heat exchange 
and condensation of mercury vapor, the vaporization 
of a predetermined fraction of the oil in each of said 
spaces, withdrawing and condensing the oil vapors, 
and returning the mercurv condensate to the bodv of 
liquid mercury. 

“51. The process of distilling mineral oil which com¬ 
prises heating a body of distilling medium having a 
temperature of condensation of from 500' to 1000° F. 
at a pressure not exceeding 200 pounds per square 
inch and not substantially corrosive nor subject to ob¬ 
jectionable decomposition at the operating tempera¬ 
ture, driving off vapors therefrom, flowing a stream 
of oil into and out of a confined space and distribut¬ 
ing the oil therein over a large area, flowing into heat- 
exchange relation, but out of contact, with the oil in 


said space, vapors of said distilling medium in such 
volume, and at a pressure corresponding to a tem¬ 
perature of condensation so substantially above the 
temperature of the oil, as to effect, by heat-exchange 
and condensation of distilling medium vapor, the va¬ 


porization of a predetermined fractional part of the 
oil, withdrawing and condensing the oil vapors, and 
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returning the distilling medium vapor condensate to 
said body of distilling medium. 

“52. The improvement in the art of distijling hy¬ 
drocarbon oil, which comprises distilling the oil by 
passing it in a narrow confined stream througjh a zone 
containing vapors of a distilling medium having a tem¬ 
perature of condensation of from 500° to 100|U° F. at 
a pressure not exceeding 200 pounds per squjare inch 
and not substantially corrosive nor subject tjo objec¬ 
tionable decomposition at the operating temperature, 
taking off the oil distillate and condensing tljie same, 
withdrawing excess vapors of distilling medibm, and 
any incondensible gas, from an upper part I of said 
zone, subjecting said vapors and gases to cooling suffi¬ 
cient to condense the vapors, and then applying suc¬ 
tion to remove said cooled gases from the svfctem. 

“53. Method according to claim 52, in whicl the ex¬ 
cess vapors and incondensible gases are passed to an 
intermediate point of a condensing zone having suffi¬ 
cient cooling capacity to condense all said vapors be¬ 
fore they reach the gas outlet of said zone, ]and ap¬ 
plying suction at said outlet. 

“54. The improvement in the art of distilling hydro¬ 
carbon oil, which comprises distilling the oil by 
it in a narrow confined stream through a zo 
taining vapors of a distilling medium having 
pcrature of condensation of from 500° to 1000° F. at 
a pressure not exceeding 200 pounds per sqmjre inch 
and not substantially corrosive nor subject td> objec¬ 
tionable decomposition at the operating temperature, 
taking off the oil distillate and condensing thb same, 
regulating the pressure of distilling medium vapors 

in said zone bv direct valve control of the outflow 

* 

therefrom, conveving outflowing distilling medium 
vapors together with any incondensible gas, from said 
zone through a cooled region in which substantially all 
said vapors are condensed and venting incondensible 
gas from said cooled region. 

“55. The improvement in the art of distilling!hydro¬ 
carbon oil, which comprises distilling the oil b^ pass¬ 


passing 
ne eon- 
a tern- 
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ing it in a narrow confined stream through a zone con¬ 
taining vajpors of a distilling medium having a tem¬ 
perature qf condensation of from 500° to 1000° F. at 
a pressure not exceeding 200 pounds per square inch 
and not substantially corrosive nor subject to objec¬ 
tionable decomposition at the operating temperature, 
taking off the oil distillate and condensing the same, 
regulating the pressure of distilling medium vapors in 
said zone by direct valve control of the outflow there¬ 
from, conveying outflowing distilling medium vapors 
together with any incondensible gas, from said zone 
through a cooled region in which substantially all said 


vapors are condensed, venting incondensible gas 
from said cooled region, independently and automati¬ 
cally controlling the pressure on the supply of distilling 
medium vapors, and venting any vapors discharged 
from said supply to control the pressure therein, 
through a cooled region. 

“56. The process of distilling oil with high heat 
transfer rate while avoiding local overheating with re- 
snltant cracking and decomposition, which comprises 
generating mercury vapor at a predetermined pres¬ 
sure from a body of liquid mercury, flowing such va¬ 
por into heat exchange relation but out of contact with 
a body of oil, regulating the absolute pressure of the 
mercurv vapor at the locus of heat exchange to ef- 
feet its condensation, by such heat exchange, at a tem¬ 
perature sufficiently high to volatilize a predetermined 
fraction of the oil and at a temperature so little above 
the boiling range of said fraction at the absolute pres¬ 
sure to which the oil is subjected as to prevent local 
overheating with resultant substantial cracking of the 
oil and oil vapors, and completing the distillation by 
continuously removing the oil vapors and condensing 
them. 

“57. Thej process of fractionally distilling oil with 
high heat transfer rate while avoiding local overheat¬ 
ing with resultant decomposition and cracking, which 
comprises generating mercury vapor from a body of 
liquid mercury at a predetermined pressure, flowing 
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such vapor into heat exchange relation butj out of 
contact with two boh/es of oil of which one is a 
residual oil from the other, independently regulating 
the absolute pressure of the mercury vapor fit each 
locus of heat exchange to effect its condensation, by 
such heat exchange, at different temperatures, at the 
two loci and at a temperature, at each locus, suficiently 
high to volatilize a predetermined fraction of the oil 
and at a temperature so little above the boiling range 
of said fraction at the absolute pressure to wljich the 
oil is subjected as to prevent local overheating with 
resultant cracking of the oil and oil vapors, and com¬ 
pleting the distillation by continuously removing the 
oil vapors and condensing them. ” 


i 
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In the United States Court of Appeals 
for the District of Columbia 

I 

October Term, 1935 


No. 6503 


Standard Oil Development Company, appellant 

v. 

Conway P. Coe, Commissioner of Patent^, 

appellee 


APPEAL FROM THE SUPREME COURT OF THE DISTRICT OF 

COLUMBIA 


BRIEF FOR THE COMMISSIONER OF PATENTS 

This is ail appeal by the Standard Oil Develop¬ 
ment Company from a decree of the Supreme Cc^urt 
of the District of Columbia (R., p. 15) dismissing 
plaintiff’s bill. By that bill it was sought to fjave 
the Commissioner of Patents authorized to isspe a 
patent upon an application filed by Frank | A. 
Howard, Warren K. Lewis, and Henry M. Npel, 
Serial No. 551300, which was assigned to plaintiff. 

The involved claims are numbered 35 to 40, inclu¬ 
sive, and 51 to 57, inclusive, and appear on phges 
6 to 11 of the Record. ! 
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The said application discloses a process of dis¬ 
tilling mineral oil. In carrying out the process ap¬ 
plicants employ a battery of stills, three being 
shown in Fig. 2. Each still is constructed as shown 
in Fig. 7. Oil is introduced through the pipe 29 
and passes up through the tubes 28, where it is 
heated during its passage. Upon emergence from 
the tubes 28, the vaporized portion of the oil sepa¬ 
rates from the unvaporized portion and passes up 
through a condenser above the pipes, and the unva¬ 
porized oil passes out through a pipe 38 to the next 
still in the series. The heat is provided by mercury 
vapor passing in through pipe 33 so as to contact 
with the oil tubes, thereby condensing the mercury 
vapor, and the condensed mercury vapor passes out 
through pipe 35. Fig. 14 discloses the flow of the 
mercury vapor. The mercury is vaporized in the 
boiler, passes through pipe 75 and branches 33, 33 a , 
and 33 b to the stills, and condensate thereof returns 
through branches 35, 35 a , and 35 b and pipe 85 to 
the boiler. Excess mercury vapor passes from the 
stills through pipes 34, 34 a , and 34 b , containing 
valves 79, 79% and 79 b , and then through a pipe 77, 
which connects with an intermediate point of a con¬ 
denser 76f in which the mercury vapor is condensed. 
From the condenser the mercury is returned to the 
boiler. Applicants control the temperature in the 
stills by ’ regulating the pressure of the mercury 
vapor. 
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The prior art of record is as follows: 

Bayley, 44153, Sept. 13, 1864. 

Everest, 68426, Sept. 3, 1867. 

Grant et al., 339545, Apr. 6,1886. 

Dean, 342500, May 25, 1886. 

Suzuki, 894407, July 28, 1908. j 

Maslin, 1009S47, Nov. 28, 1911. 

Field, 1619660, March 1, 1927. 

Field, 1619663, March 1, 1927. 

The Field patent No. 1619663, the application for 
which was filed as a division of the application iipon 
which the Field patent No. 1619660 issued,! was 
found to be not identical with the earlier applica¬ 
tion and in Conclusion of Law No. 2 the Court 
below held that the Field patent No. 1619663 was 
available as prior art against applicants’ 

only insofar as it is identical in disclosure wi 

%» 

Field patent No. 1619660. 

It may be noted that that Conclusion is 
upon the fact that the later application of 
was filed after the filing of the Howard, Lewis 
Noel application. The later of the Field pa 
therefore will not be further referred to in 
Brief. 

The Dean patent, No. 342500, discloses a ba 
of stills for distilling hydrocarbon oils. Each 
is provided with a casing, upper and lower p 
rated diaphragms G, C carrying the oil convening 
tubes E, steam inlet pipe N and outlet pipe O. j Oil 
is passed down through pipe M and up through the 
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tubes E, wherein it is heated by the steam about the 
tubes. The vaporized portion is carried off by the 
pipe Q to a condenser and the remaining liquid por¬ 
tion of the oil is passed down through the pipe J 
to the next succeeding still. The steam inlet pipes 
are provided with valves for controlling the admis¬ 
sion of steam to each still. The patent states in 
lines 133, 134, page 2, and lines 1 to 7, page 3, 

So also, the supply of steam for gradually 
increasing the temperature of the oil in the 
process of distillation is accordingly gradu¬ 
ated as each successive distillate may require 
more or less for its elimination. 

In practice the pipes F are provided with 
stopcocks, and so also are all the induction 
and eduction pipes used in the still to con¬ 
trol the steam, oil, and vapors. 

Field patent No. 1619660 discloses in Fig. 1 a 
distilling apparatus 2 having a jacket 3 to which 
mercury vapor is led by a pipe 14 from a mercury 
vaporizer 7. The condensed mercury is returned 
by a pipe 15 to the catch-all 16. Vapor not con¬ 
densed in the jacket passes into condenser 17 where 
it is condensed and returned. The system is oper¬ 
ated under a partial vacuum maintained by the 
vacuum pump 24. In the form shown in Fig. 2 a 
valve 38 is provided in the vapor admission pipe 
for controlling the supply of vapor to the jacket. 
A vacuum pump 43 maintains a vacuum in the 
jacket and condenser 39 and removes the noncon¬ 
densible gases. On page 2, lines 5 to 12, the pat¬ 
entee discloses that his method of heating is appli- 
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cable to the distillation of anthracene (line 7) and 
naphthalene (line 8), which are easily decoknpo- 

i 

sible hydrocarbons, and to the entire family df or¬ 
ganic materials. The transfer of heat front the 
mercury vapor through the metallic vessel tb the 

*■ i 

substance being heated is the result of the conden¬ 
sation of the mercury vapor (page 3, lines ^6 to 
22). The vacuum (which is a degree of pressure) 
on the mercury heating system is determined or 
controlled by means of a pump 24 and the control 
or regulation is definitely disclosed in line 50 seq. 
of page 3 as follows: j 

The speed of the pump, regulated by 
means of the controller 27, determine^ the 
degree of vacuum in the pipe 22, 23 aijd in 
the catchall 16 and consequently in| the 
jacket 3 and the boiler 7. The fasteij the 
pump is operated the greater will be the 
quantity of liquid mercury which is difawn 
down the leg 23. This mercury is forced up 
into the pipe 28 connected to the pump. 
There is some mercury vapor which isj not 
completely condensed in the condense!* 17 
and this vapor is drawn into pipe 22 and 23 
where it then condenses and raises the level 
of the mercury in the leg 23. To give ifiore 
complete control, I provide a bypass 3^ be¬ 
tween the pipe leg 23 and the pipe 28 which 
is provided with a valve 37. By adjusting 
this valve some of the mercury may be re¬ 
circulated and in this manner the degree of 
vacuum on the system may be more precisely 
controlled. 
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In connection with, the description of Fig. 2, con¬ 
trol of supply of mercury to the heating jacket by 
means of valve 38 is disclosed on page 4, lines 13 
to 16. Temperature control by control of vacuum 
(pressure) by means of evacuation equipment, con¬ 
denser 39 and pump 43 is mentioned in lines 19 to 
32 of page 4. 

The ground of rejection taken by the Patent 

Office and followed by the Supreme Court of the 

District of Columbia was as stated in Conclusion 

of Law No. 2, that the claims are unpatentable 

over the, Dean patent in view of the Field patent 

since thev merelv call for the substitution of the 
* * 

mercury vapor heating medium, as shown in the 
Field patent, for the steam heating medium of 
Dean. 

Of the other patents, the Maslin patent was cited 
to show the fact that mercury and mercury vapor 
had long been used as a heating medium, and the 
Everest and Grant et al. patents to show that the 
use of a vacuum in the distillation of mineral oil 
was old. 

Of the claims involved, claims 35 and 56 read as 
follows: 

35. The process of distilling mineral oil 
which comprises subjecting a body of liquid 
mercury to heat and driving off mercury 
vapor, flowing a stream of oil continuously 
into and out of a confined space and dis¬ 
tributing the oil therein over a large area, 
flowing into heat-exchange relation, but out 
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of contact, with the oil in said space, meifcury 
vapor in such volume, and at a pressure! cor¬ 
responding to a temperature of condensa¬ 
tion so substantially above the temperature 
of the oil, as to effect, by heat exchange and 
condensation of mercury vapor, the valori¬ 
zation of a predetermined fractional part of 
the oil, withdrawing and condensing ttye oil 
vapors, and returning the mercury conden¬ 
sate to the body of liquid mercury. 

56. The process of distilling oil with high 
heat transfer rate while avoiding local over¬ 
heating with resultant cracking and decom¬ 
position, which comprises generating mer¬ 
cury vapor at a predetermined pressure 
from a body of liquid mercury, flowing such 
vapor into heat exchange relation but but of 
contact with a body of oil, regulating ttfe ab¬ 
solute pressure of the mercury vapor a|t the 
locus of heat exchange to effect its conden¬ 
sation, by such heat exchange, at a tempera¬ 
ture sufficiently high to volatilize a prede¬ 
termined fraction of the oil and at a | tem¬ 
perature so little above the boiling ranpe of 
said fraction at the absolute pressure to 
which the oil is subjected as to prevent local 
overheating with resultant substantial 
cracking of the oil and oil vapors, and com¬ 
pleting the distillation by continuously re¬ 
moving the oil vapors and condensing Ifhem. 

A considerable portion of appellant’s brief is 
devoted to a discussion of the physical facts rela¬ 
tive to the disclosure of the involved application, 
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and particularly to show a difference between the 
use of a condensing vapor and a superheated vapor. 
It had been known, however, for many, many vears 
before the application of Howard et al. was filed 
that tlie amount of heat given out when a vapor is 
condensed into a liquid is very much greater than 
the amount of heat which is given out when the 
temperature falls, say one degree, in a vapor whose 
temperature is above the condensation point. In 
other words, it was well known that in heating a 
liquid which is below its vaporization point one 
degree very much less heat is required than in heat¬ 
ing it from one degree below vaporization to an 
actual vaporization. This difference is taken ad¬ 
vantage of in steam heating systems and is one 
reason for the use of these systems under certain 
conditions rather than the use of hot-water heating 
svstems. Not onlv were these facts generallv 
known, but the Field patent, which relates to the 
use of mercury vapor instead of steam for distilling 
hydrocarbons, specifically points it out. On page 
1 of the Field patent No. 1619660, beginning at line 
21, it is said: 

* * * For instance, when saturated 

steam is used for heating at high tempera¬ 
tures, the boilers and apparatus required 
are heavy, complicated, and generally un¬ 
safe. When superheated steam is used, ap¬ 
paratus of very large size is necessary be¬ 
cause of the poor heat transfer between 
superheated steam and the wall of a vessel. 
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Even in such cases, temperature control is 
quite difficult because of the rapid decrease 
in temperature of superheated steam for 
each heat unit transferred. When certain 
special oils are used, the apparatus must be 
quite extensive because of the comparatively 
low heat transfer with liquids, and in such 
large apparatus it is quite difficult to obtain 
uniform distribution of heat over the entire 
surface of transfer. 

The question here in issue is discussed in appel¬ 
lant’s brief as thought it involved the question! of 
the physical substitution of the apparatus shown 
in the Field patent for the corresponding apparatus 
shown in the Dean patent. It is submitted that this 
is not the point involved. The question is whetlier, 
it being old, as shown in the Dean patent, to (jis- 
till oils by the application of heat thereto in ian 
apparatus in which the oil passes through tubes 
placed in a pipe through which steam is passed and 
in which a battery of stills is shown, there was <jnv 
invention in passing mercury vapor through sijch 
a set of stills in order that the heat of the mercijry 
vapor might be utilized instead of the heat of ste^m. 

In the Field patent, the idea of using mercijry 
vapor for such a purpose is disclosed and apparatus 
is shown by which the process can be carried out 
and the reasons for the use of mercury vapor rather 
than steam are completely set out. The Field 
ent points out the difficulty of controlling the tem¬ 
perature where steam or superheated steam \^as 
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used and points out specifically how to control the 
temperature in the use of mercury vapor. 

It is true that in the system disclosed in the Field 
patent the mercury vapor was under vacuum rather 
than under a superatmospheric pressure, but 
whether the pressure below atmospheric or the 
pressure above atmospheric is regulated, it is still 
a regulation of pressure for the purpose of con¬ 
trolling the temperature. It is to be noted that the 
physical fact that the temperature of condensation 
of a vapor into a liquid, or what is the same thing, 
the temperature at which the liquid will vaporize, 
varies ,with the pressure, and that physical fact has 

i 

been known for manv, manv vears before the issu- 
ance of any of* the patents cited herein. 

It is, submitted that no invention is involved in 
using a knowm process for the purpose for which it 
v*as intended and in the manner in which it is dis¬ 
closed in connection with a well-known type of ap¬ 
paratus. As applied to this x^articular case, it is 
submitted that the distillation of oils by means of 
heat and using a battery of stills being v’ell known, 
as show'll in the Dean patent, there w'as no invention 
in using as the heating medium mercury vapor, as 
described in the Field patent, instead of heating the 
oil with steam, as described in the Dean patent. 

A similar question arose before this Court in the 
case of In re Hodges, 28 App. D. C. 525, 1907 C. D. 
543, in which this Court held that w'here it was old 
to heat exhaust-air as it passes from the liigh-pres- 
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sure to the low-pressure cylinder of a compound 
air-engine by means of a liquid substance and ilso 
old to use atmospheric air to impart heat to air 
within a receptacle, it did not amount to invention 
to substitute the latter heating medium for {the 
former. 

It is not deemed necessary to discuss the claims 
in detail since they all involve the same question, 
that is, whether there was any invention in usjing 
mercury vapor, as shown in the Field patent, 
instead of steam as the heating means. 

Claim 57 involves the application of the process 
defined by Claim 56 to a battery of stills but such 
an arrangement for fractional distillation is de¬ 
scribed in the Dean patent, and the apparatus 
shown in that patent is a battery of stills. 

Claims 35 to 40 specify the treatment of the oil 
while in continuous flow and while distributed cfver 
a large area in a confined space. The Dean patent 
discloses the flowing of a stream continuouslv i nto 
and out of a confined space and distributing the oil 
over a large area in the still. 

The patent to Suzuki shows an evaporator in 
which the liquid is continuously flowed over a l^rge 
area in heat exchange relation to the steam, the 
result being a greater speed of vaporization of the 
liquid. It is submitted that the inclusion of the 
above limitation adds nothing patentable to the 
claims. Nor is the limitation that a vacuunji is 
maintained on the oil undergoing distillation a pat- 



entable feature, since this is disclosed in the Ever¬ 
est and Grant et ah patents. 

Claims 52 to 55, inclusive, define the heating 
medium in terms of its properties rather than 
specifying that it is mercurv vapor. Certainly 
this definition of the heating means does not define 
a patentable limitation. These claims also call for 
withdrawing excess vapors of the distilling medium 
and incondensible gas, cooling the withdrawn va¬ 
pors and gas, and applying suction to remove the 
cooled gases from the system. The Field patent, 
No. 1619660, describes, with reference to Fig. 2, the 
passing of excess vapor and incondensible gas into 

a condenser 39, from which thev are withdrawn bv 

* • 

the vacuum pump 43, and, as shown in Fig. 1 of 
that patent, the excess vapor and incondensible 
gases would pass to the condenser 17. These limi¬ 
tations in no way define anything patentable over 
the Field and Dean patents. 

On page 24 of appellant’s brief reference is made 
to the “Commercial Importance of this Invention.” 
It is submitted that this paragraph has no place in 
the brief and should not be given any weight what¬ 
ever bv the Court because there is not one svl- 

* V 

lable in the Record to support the statements made 
in that paragraph. Dr. Lewis, who was one of the 
inventors, expressly stated in his testimony that 
so far as he knew the Standard Oil Development 
Company (appellant herein) and the Standard Oil 
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Company (N. J.) had made no use of the alleged 
invention disclosed in the application involved. If 
appellant wished to rely upon the commercial use 
of the process as argument to show that invention 
was involved over the prior art, evidence of that 
commercial use should have been introduced at. the 
trial before the lower Court. 

On page 50 of the brief it is alleged that the 3^at- 
ent Office was inconsistent in its rejection of !the 
claims in this case because a patent has been isshed 
on the apparatus shown in the involved applica¬ 
tion and in another application of the same appli¬ 
cants, namely, patent No. 1882606, and that if the 
claims of that application are allowable, it ne^es- 
sarily follows that the claims involved herein jare 
allowable. It is submitted that this is an absolute 
non sequitur, since it is perfectly well known tihat 
an apparatus designed to carry out a process ijiay 
be patentable when that process is either in itself 
old or uninventive over the art. Furthermore, on 
page 11 of the brief it is said: 

The apparatus described above contains 
all the features necessary for the control, 
but the control itself is a method, and is jiot 
inherent in any apparatus. The apparatus 
mentioned could be used without effecting 
the control method. In other words, thkre 
is a separate and distinct invention between 
the method and the apparatus for accom¬ 
plishing the method. 
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CONCLUSION 

It is submitted that inasmuch as the - D ea n patent 
clearly teaches the use of mercury vapor in the dis¬ 
tillation of hydrocarbons there was no invention 
in using mercury vapor instead of steam in an ap¬ 
paratus such as shown in the Dean patent and that 
the decree of the Supreme Court of the District of 
Columbia should be affirmed. 

R. F. Whitehead, 
Solicitor for the Patent Office, 
September 27, 1935. 
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